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Acips.—S. Pitt (com.), 3714. E. A. Brydges 
(com.), 3789. 

Acratep Liquids, Mineral] Waters, Aerating, 
&e.—J. and R. Alabaster and J. E, Simms, 3483. 

Ain, Gas and Wind Engines, and Mills, Pnevu- 
matic Motive Power.—J. Hargreaves, 3540. E. 
¥. If. Rousseau, 3762. H. Davey, 3787. J. 
McGillivray, 3819. 

Arr, Gases, and Vapours (Pumping, Forcing, 
Exhausting, Compressing, &c.)—J. N. Norton 
and J. Sturgeon, 3484. W. R. Lake 0 
3551. E.H. Roussean, 3762. C. W. Hard- 
ing, 3827. 

ALKALIES (Soda, Potash, Lithia, Ammonia.)— 
A. J. Bout (com.), 3577. A. Feldmann, 3643. 
J. Noble, 3784. D. Urquhart, 3977. 

ALUMINIUM (Salts), Alumina, Alum, &c.—P. 
and F. M. Spence, 3835. 

AmbuLance, &.—H. Hides (com.), 3516. 

AsrHaLTE, Bitumen, Tar, Pitch, &.—W. 
Maxwe'!, 3640. B. D. Healey, 3783. 

Axies, Shafts, Bearings, Journals, Axle Boxes, 
&ke.—H. Smith and C. Harrison, 3474. H. J. 
Haddan (c-m.), 3247. E. J. Sterling, 3527. 
W. P. Thompson (com.), 3645. W. R. Lake 
(com.), 3717. J. Mackray, 3887. W. R. Lako 
(com.), 3903. P. Armington, 3914. 

Bacs, Portmanteaus, Sacks, Holders, Satchels, 
Reticules, Kuapsacks, Valises, &c.—W. H. 
Chase, 3652. 


Banps, Be'ts, Straps, Chains, and Ropes for | 


Driving Machinery, Belt Shippers, &c.—W. 
-Hartcliffe, 3605. 

barns, Buthing Appliances, Lavatories, &c.— 
H. Darby, 3929. 

Gongs, Ringing Bells, &e.—J. Harri- 
son, 3699, 

Spools, Reels, Cop-tubes, &c.—E. 
Hunt (com.), 3765. 

BLEACHING, Decolourising, &e.—J. C. Mew- 
burn (com.), 3740. J. Imray (ccm.), dita. E, 
de Pass 3875. C. Toppan, 3904. 

BLowina Engines, Fans, Bellows, &c.—F. 
M. Eden, 3686. R.R. Gubbins, 3890. 
ane Coppers, Kiers, &c.—A. Barraclough, 


"li 


booxs, Albums, Portfolios, Book Covers, Book 
Cases, Book Slides or Holders, Bookbinding, &c. 
—C. Q. Basevi, 3530. A. Gerken, 3585. H. J. 
Allison (com.), 3918. 

Boots, Shoes, Leggings, Clogs, Cleaning 
loots, Boot-jacke, &e.—J. N. Aronson, 3468. G. 
Redfern (com.), 3648. C. E. Bryant, 3738. 
Brown (com.), 3881. J. Hopewell, 

Boxryo, Drilling, and Rifling, Gimlets, Augers 
Drills, Reamers, Boring Bite, Ratchet and other 
‘races.— J. Brown, 3886. J. Waddington, B. 
Lingbotiom and J. Ashworth, 3983. 

GorrLes, Bottle-stoppers, Capsules, Bottling 
and Decanting Liquids, Stopping and Opening 
Vottles, &.—T. and J. Brooke, 3670. H. Shaw, 
“02, J. Ferguson, 3854. 
Boxus, Cases, Bins, Chests. Trunks, &¢.—P. 
Everitt, 3567. 


| Jensen (com.), 3800. 


W. R. Lake (com.), 3586. P, 


A. J. Boult (com.), 3850. 
E. P. Alexander (com.), 3966. 

Breap, Biscvits, &e.—J. R. Chibnall, 3913. 

Breaks for Machinery, Stop Motions, &.— 
H. Fisher and J. S. Walker, 3581. H. J. 
= (com.), 3627. H. J. Haddan (com.), 

629, 

Breaks for Railways, Tram Crs, and Road 
Carriages, &c.—J. M. Hanne, 3475. G. E. 
Vaughan (com.), 3622. §. Williams, 3674. J. 
Gresham, 3704. Carlton, 3806, 

BrewineG, Treating Malt, and Malt Liquors.— 
A. Barraclough, 3721. L. Varicas (com,), 3896. 

Bricks, Tiles, and Building Blocks, &¢.—A. 
Bouquie, 3741. J.C. Bloomfield and J. McGurn, 
3775. 

BripGes.—Aiches, Viaducts, Aqueducts.—A. 
Williams, 3925. 

BrusnHes, Brooms, Mops.—A. J. Boult (com.), 
3837. 

Buritpinc, Flooring ani Roofing, Walls, and 
Ceilings, &c.—A. M. Clark (com.), 3749. E.A. 
Brydges (com), 3844. 8S. Fisher, 3921. S. 
Cornforth, 3965. J. Chaffin, 3969. 

Butter, &c.—H. J. Haddan (com.), 3892. 

Buttons, Studs, Sleeve Links, and other 
Dress Fasteners, Eyelets, Button Holes, Suli- 
taires, &c.—J. N. Aronson, 3468. C. Duggett, 
3603. G. F. Redfern (com.), 3648. A. B, Faur- 
long 3720. A. Combault and W. T. Taylor, 3722. 
W. G. Rigden, 3845. J. E. Walsh (com.), 3860. 

Cans, Canisters, Tins, Drums, &c.—A. J. 
Boult (com.), 3850. 

CarRiaGEs, Cabs, Omnibuses, Waggons, Carts, 
Trucks, Perambulators, Barrows, Loading, Un- 
loading, and Tipping Carts, &c.—C. Court, 
3493. E. M. Desprez, 3496. E. D. Greening 
and H. J. Collins, 3506. H. J. Haddan (com.), 
3559. E. Hollingworth, 3694. U. Scott, 3728. 
A. J. Boult (com.), 3838. 

CarrripGes, Cases and Holders, Percussion 


Caps, &¢.—C. 8. Pailey, 3625. 


Casks and Barrels, Cask-stands, Vent-pegs, 
Tilting Casks, &c.—S. Wright, 3559. 

CasTInG and Moulding, Plastic Compositions, 
&ec.—B. J. B. Mills (com), 3737. J. A. B. 
Bennett and B. P. Walker, 3958. 

&e.—J.H. Gartrell, 3750. 

CEMENT, Piaster, 
ments.—N. Roth, 3702. 

CentriruGaAL Machines.—J. H. 
(com.), 3500. 

Cains. Chain Cables, Shackles, Links, Swivels, 
&e.—J. H. Shoebotham and J. T. C. James, 
3495. W.Harteliffe, 3005. J. Walker, 3612. A. 
M. Clark (com.), 3967. 

CaarcoaL, Coke, Carbon, Lamp-black, Plum- 
bago, &c.—J. Wood, 3776. | 

CuemicaAL Compounds, Vessels, Apparatus, 
Manufactures and Processes (miscellaneous) ,&c.— 
J. W. Kynaston, 3809. 

Cuurns, Making Butter, &:.—M. Causland, 
3973. 

Cisrerns, Water Tanks, Reservoirs, Vats, &c.— 
W. Wright, 3511. 

Crocks, Watches, Chronometers and other 
Timekeepers, Watch Keye, &.— W. R. Lake 
(com.), 3572. W. M. Brown (com.), 3804. 

Crutcnes and Boxes, &c.—E. J. 
Stirling, 8527. HH. Fisher and J. 5, Walker, 
3081. 

CoaTInG, Covering, Plating, Sheathing, Gild- 
ing, Bronzing, &ce.—A. J. (com.), 5493. 

Corrins, Embalming, &c.—S. J. and R. 


Johnson 


| Turner, 3919. 


Co_umns, Pillars, Pedestals, Posts, &¢c.—W. 
A. Barlow (com.), 8798. 
Conveyors, &c.—L. E, Mansfeld, 3734. 


— 


— 


A. Reckenzaim, 3473. 
8476. A. d’Oreli, 3504. 
Mortar, and Concrete Ce- | 


M. Clark (com.), 3508. 
Limeff, 3520, 
Lorrain, 3575. 


routs 
Ree 
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Copyina, Tracing, Drawing, Writing, Ruling 
Paper, &c.—T. H. Taylor, 3726. 

Cuttine, Sawing, Planing, and Carving, &c.— 
J. Rowley and H. Vulliamy, 34190. W. P. 
Thompson (com.), 3537. A. M. Clark (com.), 
3654. T. Clark, 3823. E. Dredze, 3836. W. 
R. Lake (com.), 3899. A. T. Graham and A. 
Frost, 3935. 

CyLiInpERS and Rollers, Covering Cylinders 
and Rollers.—A. J. Boult (com.), 3509. W. R. 
Lake (com.), 3888. B. J. B. Mills (c m.), 3962. 

Dentistxy, Artificial Teeth, Tooth Powders, 
&e.—J. H. Gartrel), 3750. 

Deovorising, Fumigating Appa- 
ratus and Compositions; &c.—R. Nicholls, 3863. 
C. Lowe and J. Gill, 3917. 

and Rectifying.—H. A. Bonne- 
ville (ec »m.), 3489. W. M xwell, 3640. G.F. 
Redfern (vom.), 3646. J. Woo'!, 3776. A. 
Brydges (com.), 3739. E. K. Mitting, 3792. 

Doors, Gates, and Door Furnitu'e.—T. Marl- 


borough and G. Cunningham, 3664. We Be 
Thompson (com.), 3676. W. Th mson, 3688. 
E. E. H. Roussean, 3762. H.J.Ha idan, (com.), 


3817. G. J. Dickson, 3959. 

Drains, Sewers, Gutters, Gratings, Gulleys, 
Ditches, Traps, Sink», &.—A. Bouyuie, 3741. 
T.S. Wilson and H. T. Johre +, 5829. 

DryinG or Desiccating, Exyel ing Moistares, 
&e.—J. H. Johnson (cvom.), 3505. W. M 
Riddell, 3830. T. Bust, 3944. 

Dresses, &c.—C. E. Brvant, 3738. W.R 
Lake (com.), 3241. 

Dyes, and Printing Coiours, Dv eing and Stain- 
ing, &c.—J.. Erskine (cm.), soll. W. J.58. 
Grawitz, 3626. F. Wirth (com.), 3724. 2%. 
Guille, 3744. G. Heywood and S. Spencer, 3746. 
E. de Pass (com.), 3575. C. Toppan, 3905. J. 
Johnson (com.), 3956. 

EARTHENWARE and Porcelain, Ceramic Wares, 
Terra-cotta, &c.— H. H. (com.), 3013. J. 
Lovering, 3102. J. Brindley, 35c°. J. Gillespie, 


| 3477. 


Execrnricity, Galvanism, and M:gaetism, and 
their Application.—J. H. John- n (com.), 3464 
L. H. M. Lonzel, 3465. C. A. C. Wilson, 3466. 
W. A. Barlow (com.), 
C. E. Buell, 35928. G. 
C. W. F. Hill, 3534. W. 
Laing, 3544. J. G. Lonain, 3547. J. Hopkin- 
son, 3576. J. Campbel’, 34582. o. Imray, 3591. 
F. J. Bolton, 3592. J. R. Rogers 3616. T. 
Cuttriss, 3665. P.R. de F. d'Huwy, 2066. W. 
R. Lake (com.), 3685. W. KR. Lake (-om.), 
3689. G. M. Edwaris, 3691. EE, G. Brewer 
(com.), 3700. 8. C. Currie, 3712. T. J. Hand- 
ford (com.), 3753. C. EB. Sinie., 3753. 
Handtord (com.), 3756. E. E. H. Rousseau, 
3762. L. Epstein, 3770. C. T. Kinyzett, 3802. 
J.S. Beeman, W. Taylor and F. 3313. F. 
Mori, 2822. A. M. Clark (com.), 3844. C. W. 
Harding, 3827. W. S. Smith, 3846. J. R. 
Wells (com.), 3881. J. R. Weils (cow.), 3882. 
H. J. Haddan (com.), 3893. P. Adie and W, 8. 


L. Winch, 3532. 


Simpson, 3912. W. C. Covkson, 3941. T. J. 
Handford (com ), 3949. S. J.de Ferranti and A. 
Thompson, 3950. 8. 8. A-lin, 3951. T. J. 


Handtord (com,), 3961. H. T. Barnett, 3904. C. 
J. Allport and R. Punshon, 3971. J. E. T. 
Woods, 3975. J. H. Johnson (com.) 5980. 
Exvecrric Light.—A, kenzum, 3473. A. 
A. P. Trotter, 3515, A. 
G. M. Newron, 3570. J. G. 
W.T. Henl y 3553. J. Verity, 
3619. O. G. Pritehars, 3655. W. R. Lake 
(com.), 3689. J. L. Sornoff, 3705. T. Parker 
and P. B. Elwell, 3710. bh. G. Brewer («om.), 


3713. T. J. Handfoyd, 3752, J. E. 8.bley, 
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8753. R. Werdermann, 3757. B. Mills (com.), 
38779. W.R. Lake (com.), 3795. H.J. Haddan, 
(com.), 3814. F. Mori, 3821. A. M. Clark 
(com.), 3824. H. Wilde, 3834. W. R. Lake 
(eom.), 3856. G. Pfarnkusche and A. A. Dixon, 
3861. F. R. Willes (com.), 3851. W. R. Lake 
{com.), 3906. T. J. Handford (com.), 3955. T. 
J. Handford eom.), 3991. 

E.ectro-MaGnetic Engines, &c.—J. Barlow, 
3510. D. W. F. Hill, 3534. J. Imray, 3591. 
S. H. Emmens, 3825. E. Desfosses., 3869. 

Exvevorrs (Posta!).—G. W. Simmons, 3867. 

Excavatine and Dredging, Embankments and 
Tunrels, &c.— W. E. Gedge (com.), 3519. J. T. 
Jonesand Wi'd, 2598, J. H. Johnson (com.), 3839. 
H. C. Lobnitz, 3953. 

Exr.ostvE Compounds, Ni'ro-cellulose, Pyroxy- 
line, &c.—W. J. Reeve, 3479. 

Fapnrics, Elastic Fabrics, &c.—A. J. Boult 
(com.). 3498. J. Jouritt and G. S. Page, 3539. 
A. M. Clark (com.) 3749. E. A. Brydges (cor.), 
3844. Fish r, 3921. W. Astrop and R. 
Ridgeway, 3932. 

Fert, Felted Fabries, Fulling, Milling, &e.— 
Ss. Taylor, 

Fipres (Obtaining and Treating).—O. Imray 
com.), 3602. W. P. Thompson (com.), 3675. 
li. J. Haddan (com.), 3704. E. de Pass (com.), 
3875. P.J. Friedr chs (com.), 3954. 

Fines and Clips, Paper Fasteners.—C. Q. 
Basevi, 3530. 

Fires end Rasps, &c.—A. M. Clark (com.), 
3654. 

Fitters; Filtering. Purifying, and Clarifying 
Liquids, Distiliing Water, Si ftening Water.— 
G. W. von Nawrocki (cou.), 3601. A. Steven- 
cn, 3638. L. A. Groth (com.), 3678. 

FInisHinG and Dressing Woven Fabrics, Yarns, 
and Threads, &&.—W. W. Bil ckett, 35€9. 
W. M. Reddell, 3830. C. Toppan, 3905. 

Frire-Arms, Guns, Ordnance, Gun Carriages, 
Targ-ts, Rifle Practice.—W. A. Burlow (com.), 
3549. W. R. Lake (com.), 3684, A. C. Kirk 
3766. J. Imray (com.), 3774. VP. Jensen (com.), 
3777. W. Rogers, 3577. 

Fire-Enoines, Extinguishing Fires, &c.—A. 
M. Clark (com.), 3548. P. M. Justice (com), 
3791. J. Kennedy, 3915. 

Frre-Escarpes, &c.—F. Hoe, 3529. 
Beauchamp, 3550. J. Kennedy, 3915. 

Fine-PLAcrEs, Stoves and Ranges, Fenders and 
Fire-Irons, Fire-Guards, &c.—D, and W. H. 
Thompson and W. J. Broer, 3523. A. C. 
Henderson (com.), 3613. H. J. Haddan (com.), 
3816. W. J. Henry, 3900. J. F.C. Norman 
and A.H. P.S. Wortley, 3952. M. M. Bropley, 
3960. E. Tomlinson, 3996. 

&c.—H. U!lamann, 3891. W. 
Astrop and RK. Ridgeway, 3932. 

Fives and Chimneys, &c.—J. Solomon, 3472. 


C. S. 


E. Edwards (com.}, 3487. ©. E. Hanewold 
(com.). 3701. EK. Tomlinson, 3990. 
(Artificial), ire-lighters, &-.—J. 


Rowley and H. Vulliamy, 8490. 

3716. E. Tomlinson, 3990. 
FurRNACES and Fire-boxes, Supplying Furnaces 

with Fu-l.—-J. G. Pe:kins and J. Scott, 3502. 


T. V. Trew, 


A. Beard, 3063. B. Finch, 8564. CC. Hill, 
$711. W. KR. Lake (e:m.), 3754. J. Noble, 
3784. J. Imr y (com.), 3786. I. Green, 3794. 


C, Sinclair, 3809. H. J. Haddan (com.), 3816. 
W. H. Beck (com.), 38828. B. Ford ana J. 


Moncior, 3897. JT. F.etcher, 3923. J. Imray, 
3978. 
FuRNITURE, Bedsteads, Tables, Cabinets, 


Chairs, Vesks, Wardrobes, Upholstery, Cabinet- 
work, &.—R. H. Holman and W. Cariton, 3503. 
O. Seyael, 5597. EK. Lawson and E. W. de 
Ruset}, 3624. W. H. Airs, 3719. A.J. Boult 
(com.), 3729. G. H. Slack, 3747. KE. Smith, 
3868. W. R. Luke (com.), 3872. 

GAMEs and Exercises, Billiards and Bagatelle 
Markeis and Indicators tor Games, Gymnastic 
Waddington and J. Rowbotham, 
3604. 

GARDEN ImpLemENts.—J. Alexander and A. 
T. Mclo.h, 3610. J. Walker, 3639. W. R. 
Lake (cow.) 3754. J. Noble, 3784. W. 5S. 
Sutherland, 3908. S. Holman and C. Hunt, 
3938. 

Gas and other Burners, &c.—D. and W. S. 
Thompson and W. H. Bover, 3523. H.W. 
Hayden, 3623. M. M. Bropby, 3960. 

Gas Rrzulators, &e.—A. Hanley and A. C. 
Savage, 3611. 

GauGeEs, Water-level Indicators, Indicating 
&e.—T. tiughes, 3852. 

Gass (Making and Treating) and its Applica- 
tions.—H. J. Haddan (com.), 3521. W. 8. 
Sutherlaud, 3594. J. Markham, 3767. 


Groves, &c.—J. N. Aronson, 3468. G. F. 
Redfern (com.), 3648. W.G. Rigden, 3845. 

Governors for Engines and Machinery.—W. 
R. Lake (com.), 3574. W.R. Lake (com.), 3689. 
H. Davey, 3785. P. Armington, 3914. 

Grain and Seeds (Treating, &c.)—W. R. Lake 
(com.), 3552. A. W. L. Reddie (com.), 3593. 
G. W. Murray, 3851. 

Greennovuses, Hothouses, Conservatories, 
Forcing Pits, and Frames.—G. Chaffin, 3969. 

GrinpinG, Crushing, Pulverising and Disinteg- 
rating Miscellaneous Substancese.—A. W. L. 
Reddie (com.), 3590. W..R. Lake (com.), 3718. 
R. J. Cunnack, 3735. 

GrinpinG and Polishing, Smoothing and Sur- 
facing Emery, Sand, and Glass Papers, Cloths, 
&e.—J. Robinson, 3543. 

GrinpInc and SuHarpenine, &c.—A. M. Clark 
(com.,), 3654. 

Gums, Resin, &c.—W. Morgan Brown (com.), 
3621. 

Hammers, Hammering, &c.—A. Mure, 3931. 

&¢c.—H. J. Haddan (com.), 3521. 

Bieak waters, Piers, &c.—J. Gordon, 
3618. 

Harness, Saddles, Curbs, Whips, Releasing 
from Harness, Grooming Horses, Nosebags.— 
M. McLrod, 3469. A.M. Clark (com.), 3922. 

Hats.—J. T. Watson, 3587. R. Walworth, 
3596. S. Taylor, 3883. 

Heatine, Warming, and Evaporating, Obtain- 
ing and Regulating Heat, &c.—D. and W. H. 
Thompson an. W. J. Bower, 3523. B. Finch, 
3°64. §S. R. Smyth, 3607. A. G. Henderson 
(com.), 3613. H. Gardner (com.), 3693. A. 
Barraclough, 3721. E. J. C. Fear, 3725. W. 
and G. Lawrence, 3736. FE. E: H. Rousseau, 
3762. H. Darby, 3929. M. M. Brophy, 3960. 
G. H. Blenkinsop, 3972. 

Hoists, Jacks, Lifts, Winches, Cranes, 
Capstans, Windlasses, Raising, Lowering and 
Moving Heavy Bodies, Raising from Mines.— J. 
McAuley, 3499 E. Hollingsworth, 3694. W. 
R. Lake (com.), 3902. 

Horse Shoes, Shoeing Horses, Shoes fur Ani- 
mals, &c.—F. H. F. Engel (com.), 3620. J.R. 
Thomson, 3690. 

Inpexinc, &c.—A. Gerkin, 3585. W. R. 
Fordham, 3873. 

InpDIARUBBER, &c.—J. H. Gartrell, 3750. E. 
Dredge, 3836. 

Inscrs and VerMIN (Destroying), &¢c.—C. 
Lowe and J. Gill, 3917. 

InsuLAaTING, &e.—P. R. de F. 3666. 
G. W. Edwards, 3691. J. R. Welles (com.), 
3881. C. J. Allport and Punshon, 3971. J. H. 
Johnson (com.), 3980. 

Inoninc, Smoothing Irons, &c.—H. Podger 
and W. H. Davey, 3867. 

Jars, Jam Pots, &c.—T. and J. Brook, 3670. 

JEWELLERY, &e.—J. Lepange, 3680. A. M. 
Clark (com.), 3967. 

Knitrinc, Looped Fabrics, Tatting, Crochet- 
ing, &«.—A. M. Claik (com,), 3826. W. Harri- 
son, 3968. | 

Knives, Forks, Table Cutlery. Knife Cleaners, 
&e.—A. Fielding, 3471. D. Hummell (com.), 

LappEnrs, &c.—C. A. Jones, 3928. 

Lamps, Lanterns, Chandeliers, Gaseliers, Lamp 
Furniture, Lighting and Extinguishing Lamps, 
Artificial Light, Producing Light, Candlesticks, 


Candelabra, &c.—A. P. Trotter, 3515. A. L. 
Liberty, 3573. W.L. Wise (com.), 3088. S. R. 
Smyth, 3607. H. W. Hayden, 3623. C. E. 
Hanewald, 3701. H. Culiabrue, 5768. W.H. 


Bulpitt, 3847. 

Lax Fiaures, or Dummies.—G. G. Tanner, 
3947. 

Leatuer, Treating Hides and Skins, Parch- 
ment, Currying, Tanning, Cutting, and Orna- 
menting Leather.—J. H. Johnson (com.), 3483. 
E. Dredge, 3886. J. H. Johnson (vom.), 38580. 

LecGincs Garters, &c.—G. F, Redfern (com.), 
3648. | 

Liresvoys, &c.—T. W. Brewster, 3512. W. 
R. Lake (com.), 3872. W. H. Wiliams, 3927. 

and its Compounds, Calcium.—J. Imray, 
3773. R. Edwards, 3610. 

Locks, Latches, Bolts, Lock Furniture, Keys, 
&e.—J. H. Black, 3842. W. Corliss, 3517. 

J. Haddan (com.), 3817. F. Pontifex, 3853. G. 
J. Dickson, 3959. 

Liguips, &c.—H. Gardner, 
Brycges (com.), 3789. 

Looxine Glasses, Mirrors, &c.—H. J. Hinde, 
3796. 

ManvreE ; Treating Sewage.—T. H. Cobley, 
3497. J. Young, 3562. R. Nicholls, 3862. 

MarcuEs, Fuzees, Pipe and Cigar Lights, “ce. 


3693. .: E. A. 


—P. Everitt, 3567. W. R.and J. G. Smith, 391). 

Surveying, and Astronomica] 
Instruments.—H. J. Haddan (com.), 3546. 

Mats. &c.—J. Willway, 3793. J. Hope. 
well, 3993. 

MeEpiIcaAL TREATMENT of Animals.—C. Lowa 
and J. Gill, 3917. 

Mepicines, &c.—E. J. C. Fear, 3725. 

Merat Waste.—A. T. Becks, 3731. 

Merattic &c.—C. J. L. Leffler, 
3522. J. A. R. Bennett and B. P. Walker, 
3958. 

METALLIC Salts and Oxides.—J. W. Kynaston, 
3809. J. Imray (com.), 3978. 

Metats (Annealing, Tempering, &c.).—S, 
M. and A. Wood, 3805. 
a (Casting, Moulding, &c.)—J. Riley, 

Merats (Forging), &c.—J. Imray com.), 3561. 
W. T. Beesley, 3606. E. Deeley, 3673. A. J. 
Boult (com.), 3850. C. Seriven, 3874. J, 
Mackay, 3887. A. Muri, 3931. T. Neuray, 


3933. 
Metais (Smelting, &c.)—C. J. L. Laffler, 
3522, J. Gjers, 3545. A. Beard, 3563, T.S. 


G. Kirkpatrick, 3636. A. IT. Be-ks, 3731. L, 
Epstein, 3770. E. E. H. Rousseau, 3762. J, 
Noble, 3784. A. K. Huntington and W. E. 
Kosch, 3831. D. Watson, 3858. W. 8S. Suther- 
land. 3864. B. Ford and J. Moncur, 3897. G. 
H. Blenkinsop, 3972. J. Imray (com.), 3978. 

Meters, Measuring Liquids and Fluids, &c.— 
H. J. Huddan (cm.), 3560. J.T. Dann, 3937, 

Mix, &c.—H .W. L. O. Von Roden, 3695. D. 
Boyner (com.), 3943. 

Mrininc, Boring and Blasting Rock, Raising 
from Mines, Getting Coals, Draining, Lighting, 
and Ventilating Mines.—E. C. Greening and H, 
J. Collins, 3506. J. Walker, 3612. J. Kitsee, 
3844. W.R. Lake (eom.), 3771. W. B. and G, 
J.Smith, 3911. J. Waddington, B. Longbottom, 
and Ashworth, 3983. 

Money Tills and Boxes.—W. R. Lake (com.), 
3586. 

Morive-powrer Machines, Obtaining Motive 
xower.—P. R. Alen, 3478. E. G. Brewer 
(com.), 3526. H J. Haddan, (com.), 3630. J. 
T. M. Hircock, 3687. J. G. Jones, 3739. A. 
Kissam, 3780. J. Fe:linden, 3992. 

Music, &c.—W. A. Waddington, 3584. P. 
Eh-lich, 3660. L. Kustner, 3706. ‘W. Carling, 
3843. R, Wralley, 3960. 

Neckties, Scarfs, Bows, Cravats.—R. T. 
Keymor and F. Theak, 3840. 

NEEDLEs, &c.—J, Hewitson and W.J. Napier, 
3535. J. Darling, 3599. 

Nozzies, &c.—J. L. Norton and J. Sturgeon, 
3484. 

Nurs and Washers.—W. P. Thompson (co2.), 
3537. J. Mack»y. 3887. 

Orting or Lubricating, &c.—W. R. Lake 
(com.), 3553. B. A. Dobson, 3668. W. R. Lake 
(com.), 3888. 

Ors, Fatty Matters, Grease.—J. Erskine, 
3541. E. K. Mutting, 3792. H. J. Haddan 
(com.), 3892. D. Urquhart (com.), 3977. 

Opricat Instruments, Optical Illusions, &¢.— 
EK. Edwards, (com.), 3889. 

ORNAMENTING, &c.—A. L. Liberty, 3573. T. 
Markham, 3767. 

Ovens and Kilns.—B. Finch, 3563. J. R. 
Chibnall, 3913. M. M. Brophy, 3960. 

OxipatTion, (Preventing) &c.—W. E. Gedge 
(com.), 3651. E. P. Welles, 3796. 

Packine Pistons, &c.—W. R. Lake (com.), 
2524. J. Brown, 3647. 

Paints, Colours, Varnishes, &¢.—D. Guille 
3794. E. P. Welles, 3796. W. Astrop and R. 
Ridgeway, 3932. W. Kenyon, 3987. 

Parrr Pasteboard, Papier Mache, Paper 
Hangings.—Y. Duxbury, 3692. G. W. Simmons, 
3857. 

Pens, Penholders, Pencils, Pencil Cases, &c.— 
J. A. Pickering, 3525. C, E. Bryant, 3733. 
Nadal, 3901. H. Searie and T. J. Ironside, 
3984. 

PHoToGRAPHY and Photographic Apparatus. 
—E. G. Cotton (com.), 3491. E. Edwards 
(com. ), 3889. 

Pires, Tubes, and Syphons : Joining Pipes. 
J. H. Heathman, 3488. W. H. Simpson, 3574. 
W. H. Beck (com.), 3546. G. Sonnenthal 
(com.), 3662. 

Pistons, &c.—W. R. Lake (com.), 3524. R. 
R. Gubbins, 3890. 

Pianta, &c.—W. A. Barlow (com.), (com-)s 
3778. 

Pontoons, &c.- A. H. Williams, 3920. 

PREsERVING F &¢.—J. Jowitt and &. 5. 


| Page, 3539, E. de Pass (co .), 3697. 
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Puesenvino Miscellaneous Substances.—J. 
Jowitt and G. S. Page,'3539. 

Puixtine and Transferring: Type and other 
Surfuces for P:inting. Composing, and Distribut- 
ing Tvpe.—W. C. Kritch, 3481. M. Millington 
and Rt. Burton, 3518. KK. A. Brydges (com.), 
A. H. Boulton and Dickie (com.), 
3744. H. J. Haddan (ceom.), 
ga15. J. Mewborn (com.), 3818. W. R. 
Yordham, 3873. E. W. Brackelsberg, 3879. C. 
Toppan, 3905. W. A. Barlow 3939. 

xnoPELLING Carriages &c.—J. Walker, 2612. 
(). Mobbs and IL, S.“Mfeore, 3924. 

ProreLLIna Machinery, Transmitting Power 
and n, Converting Movements.—J. T. M. 
Hircuck, 3637. 

PxorpELLING Ships, Propellers, Paddle-wheel, 
and Serews.—T. J. Edwards, 3642. A. Hardy, 
349. W. G. Wrench, 3709. G. C. Parini, 

Putters, &e.—W. R. Lake (com.), 5553. 

Pours, Pumping and Forcing Liquids, Pump- 
ing and Ruising Water and other Liquids, 
Pumps, Pist-ns and Packing.—E. G. Brewer 
jcom.), 3526. W. W. Beaumont, 3658. W. B. 
Tibbits, 3942, 

Rai_ways, Carriages, Coupling, Uncoupling, 
and Altering Positions of Carriage and Engines.— 
Barnes, 3986. 

Raitway, Permanent Way, Rail Joints, Chairs 
and Sleepe:s, Portable Railways, Atmospheric 
Railways, Switches, Points, Crossings, and 
Turn-tnables, &e. J. Revell, 3507. L. A. Groth 
(com.), 3679. J. Dick-on, 3764. 

&¢.—A. P. Trotter, 3575. 

REFRIGERATING and Freezing, Cooling Liquids 
Making L[cex, &e.—T. Watts and W. Gorman, 
2705. W.and G Lawrence, 3736. 

Reacistenrne, &c.—P. R. Allen, 3478. 

Roaps, Paths, &c.—W. P. Thompson (com.), 
j909, 

Rops and Bars.—E. Deeley, 3673. 

Roves, &c.—J. Watker, 3612. 

SAFES, &s.—W. Corliss, 3517. W. R. Lake 
(com.), 3683. 

Scents and Perfumes, Scent Bottles, &c.—E. 
J.C. Fear, 3725. 

Scrapers, &c.—J. S. Wiilway, 3793. 

Screens.—A. L. Liberty, 3873. 

Sewr G and Embroidering.—J. Darling, 3599. 
W. R. Lake (com.), 3657. H. Gardner, 3769. 
J. Imray (-om.), (com.), 3788. J. E. Walsh 

“unans, &c.—T. Green, 3682. 

Snivs and Boats, &c.—E. Lawson and E. W. 
de Rusett, 3624. C. W. Harding, 3827. 

Sus’ Boats (Raising) &¢.—C. Grayson, 35056. 

Suips’ (Losding, &c.)—J. McAuley, 3499. 

Suips Kaising, (Sunken or Wrecked).—J. E. 
ltunter and J. Thomas, 3988. 

Rigging, Sails, &c.—C. Court, 3495. 

Suruts, Collurs, &€.—G. W. von Nawrocki 
feum.), 3500. G. W. von Nawrocki (com.), 3641. 
Hi. Searle and T. J. Ironside, 3084. 

Suot, Shell, Bullets, Cartridges, Percussion 
Caps, &c.—W. A. Barlow (com.), 3549. 

hHOWCASES, &¢c.—G. G. ‘Tanner, 3947. 

Sirrine, Sorting, and Separating, &c.—J. 
Rossley .nd H. Vulliamy, 3490. W. R. Lake 
(com.), 3552. W. B. Dell (com.), 5617. T. S. 
G. Kirkpatrick, 3636. G. W. Murray, 3351. 

SIGNALS, &¢.—W. B. Henley (com.), 3485. 
oJ. (cum.), 3192. I, Hoe, 3531. H. 
Morris, 3565. <A. C. Emery, 3637. J. Kitsee, 
H. J. Hacdan (com.), 3667. 5. Williams 
$074. P. Prnce, 3671. J. darrison, 3699. W. 
K. Lake (com), 37451. E. H. Rousseau, 
3762. J. H. (com.), 5820. T. Hughes, 
02. G. Porter, 3855. i. H. Brandon, 

sizinc, &e—Y. Duxbury, 3692. Hey- 
bians, &c.—J. C. Bloomfield and J. McGurn, 
$775. 

Sounbs, (Reproducing) &c.—I’. Wirth (com.), 
$157, 

Sowine, Seeds, &c.—J. H. Jobnson, 3839. 

ovapes, &e.—J. Imray (com.), 3561. 

SvinpLES and Flyere.—W. P. ‘Thompson 
\com.), 3645. 

Svinninc and Preparing for Spinning.—C. 
A. Day (cou.), 3494. E. G. Brewer (com.), 
dL. A. J, Boult (com.), 5509. J. Holmes, 


+950, O. Imray (com.), 3602. 3B. A. Dobson, 
‘665. W. P. thompson (com.), 3675. H. J. 


Haddan (com.), 3708. S.C. Sister, 3715. J. E. 
tleppenat AL, 3748. 

Sruincs.—G, H. Slack, 3747. 

Stackine, &e.—F. Burt, 3945. 

Stamps (tiand and Endorsing), &ce.—k. A. 
Brydges (com.), 3659. 


Srarcu, &c.—R. Edwards, 3910. 

Srays, &.—R. Hunting (com.), 3463. G. F. 
Redfern {com.), 3648. J. Ing'eby (com ), 3865. 

Steam and other Boilers, Cleaning and Prevent- 
ing Incrustation of Boilers, Water Feeding Appa- 
ratusa for Boilers.—J. G. Perkin and J. Seott, 
3502. W. E. Geige com. ), 3651. G. Sonnenth«1 
3°62. H. Davey, 3787. E. Green, 3794. G. 
Sinclair. 3808. T. Hughes, 385°. J. Imray 
(com.), 3870. E. T. Hughes (com,), 3957. M. 
M. Bropby, 3960. 

Stream Engines Lucomotive, and 
Marine.)—P. R. Alen, 3478. J. B Fell, 3579. 
D. Forbes and J. Hayes, 3632. W. W. Beau- 


mont, 3658. A. M. Clark (com.), 3677. C. H. 
Galloway and J. H. Beckwith, 3757. H. Davev, 
3785. J. Beck, 3848. J. Edge, 3866. A.B. 


Brown, 3871. W. R. Lake (com.), 3888. P. 
Armington, 3914. J. Shanks and J, G. Lyon, 
3981. 

Stream Traps, &°.—H. Lancaster, 3665. L. 
Dove, 3832. 

Sreeninc and Guiding, &.—J. H. Smile, 
3799. 

STENOGRAPHY, &c.—H. H. Luke (com.), 3633. 

Stone, &c.—J. H. Johnson (com.), 3956. 8S. 
Cornforth, 3965. 

Strontium.—G. W. von Nawr cki, 
3601. D. Sidersky and H. Probst, 3609. 

Svucar and Syrups, Glucose.—J. H. Johnson 
(com.), 3505. G. W. von Nawrocki (com.), 
3607. 

Sutrnur, &c, —C. F. Claus, 3608. 


(com.), 


SurxGery, &c.—F. Wirth (com.), 3467. H. 
Hides (com.), 3516. 
TARPAULINS, &c.—C. Court, 3493. T. Marl- 


borough and J. Cunningham, 3664. 

Teacutne, &c.—H. J. Haddan (com.), 3546. 

; Telegraph Printing Apparatus.— 
W. b. Healey (com.) 3485. 8S. Bidwell, 3513. 
J. Munro and B. Warwick, 3557. J.H.John- 
son (com.), 3593. J. W. Fletcher, 3661. J. 
Cowan, 3681. G. M. Edwards, 3691. J. H. 
Johnson (com.), 2698. J. J. Banier and F. T. 
de Lavernede, 3765. 8S. P. Thompson, 3803. 
H. J. Haddan (com.),3815. H.C. Jobson, 3842. 
F. R. Wells (com.), 3882. B. H. Chameroy, 
3946. J. Allport and R. Punshon, 3971. Kk. 
H, Braddon (com.), 3982. 

Tents, &c.—O. Seydel, 3597. 

TesTInG Fluids, &c.—J. Kitsee, 3644. 

THERMOMETERS, Barometers, Pyrometers, c. 
—H. Morris, 3565. 

TuHRasHinc Machines, Reaping Machines -- 
W. R. Lake (com.), 3772. 

Tittinc and Cuitivating, &ec.—A. Simpson, 
3462. J.P. Goss snd F. Savage, 3568. J. 
Imray (com.) 3723. J. H. Jobnson (com.), 
383%. 

Topacco and Snuff, Cigars, Cigar-Holders, 
Pipe and Cigar-lighters, Smoking Pipes, Tobacco 
Pouches, &¢.—P. Everitt, 3567. W. R. Lake, 
(com.), 3656. S. W. Wood, 3895, O. W. T. 
Barnsdale, 3907. D. and J. Macdonald, 370 

Too.s, &e.—D. Hummel (com.), 3801. 

‘Tors. —W. Ki. Lake (com.), 3586. J. Fleisch- 
man (com.), 3894. 

Tramway Carriaces, &c.—O. Mobbs and 
L. G. Moore, 3924. F. Barnes, 3986. 

Tramways, &c.—A. Vogt and A. Figge, 3655. 


H. Scott, 3859. 8. Shields, 3876. H. H. M. 
Smith (com.), 3927. 
Troucus, &c.—G. M. Edwards, 3691. 
Tursines, &c.—J. McConnell, 3760. 
Upnousteny, &c.—D. H. Slack, 3747. W. 


R. Lake (com.), 3872. W.R. Lake (com.), 3926. 

Urinats, &c.—G. Henderson and D. McMeil, 
3930. 

Vatves, Taps, Stop Cocks, Plugs; Regulating 
the Flow and Pressure of Fluids.—J. Shanks, 
3461. LP. R. Allen, 5478. J. L. Norton and J. 
Sturgeon, 3484. W. Wrigh', 3511. W. Hunt, 
3035. 

VaunisHes.—W. Morgan Brown (com.), 3631. 

§S. Orton, 3458. 

Dalby, 3600. J. Harrison, 3699. J.G. Horsey 
and T’. Beil, 3730. J.T. Townsend, 3742. C. 
Crozat, 3781. J. Beale, 3782. W. T. Lewis, 
397%. 

VENTILATING, &c.—J. Leather, 348s. J. L. 
Tnomasson, 3554. H. Morris, 5565. C. E. 
Hanewald (com.), 3701. A. R. and J. N. Hard- 
ing, 3758. E. E. H. Rousseau, 3962. W. J. 
Hinde, 3796. T. S. Wilson and H. T, Johnson, 
3829. W.J. Henry, 3900. 

Vices, &c.—W. M. McBran, 3849. 

Wasuina, Cleansing, and Wringing Fabrics, 
Yurns, and Muteriais.—B. Davies and J. 
Eckersley, 3542. G. Heywood and S. Spencer, 


3746. C.C. Greenway, 3778. 


Warten-Ciosets, &c.—T. S. Wilson and H. 
Johnson, 3829. 

Water power, &¢.—S. 5. Allen, 3951. 

WATERPROOFING, &¢.—C. Court, 3193. 

Weakine Apranen, &c.--C. C urt, 3493. J. 
W. Brewster, 3512 _ R. Redman, 3650. C, E. 
Bryant, 3738. -W. Brierley ‘com.) 3936. H. 
Searle and T. J. [ronside, 3984. 

WeavinG, Bisiding, Plaiting, Preparing for 
Weaving, &e.—J R. Braithwaite, 3470. T. 
Singleton, 3566. J, Hopkinson, 3615. H. J. 
Haddan (com.), 5627. H. J. H:ddin (com.), 
3628. H. J. Haddan (com.), 3629. H. : 
Lake (com.), 3634. J, Whittaker and R. 
Clayton, 3669. J. Kirkman, R. Smith and P. 
Entwistle, 3672. J. Shorrock, 3810. S. Hol- 
linrake, 3898. J. Bywater and C. Bedford, 3940. 
C. Calton, 3948. 

Weicuine, &c.—S. E. Mansfield, 3734. H. 
J. Haddan (com.), 3920. 

Wueets for Carriages, &&.—A. M. Clark 
“pee 3538. W. R. Lake ‘com.), 3717.. H.J. 

arrett, 3878. W. Morgan Bown (com.), 3855. 

Wueets for Machinery.--W. R. Lake (com.), 
3899. 

Winxpow Blinds and Sashes.—-A. L. Lilerty, 
3573. 


Winpows, &c.—A. L. Liberty, °575. T. 
Hyatt, 3614. W. Ney, 3696. C. H. Southall, 
3811. H. J. Hadian (com.), 3817. G. J. 
Dickson, 3944. G. J. Dickson, 3959. J. 


Chaffin, 3969. 

Wire, Wire Working, &c.—R. Ilunting (com.) 
3463. P. R. de F. @’Humy, 3666. G. M. 
FE iwards, 3691. S. M. anit A. Wood, 3805. IHL. 
C. Jobson, 3842. C.J. A‘lport and R. Punsho», 
3971. J. H. Johnson (com.), 3980. 

Woop, &e.—W. P. Thompson (com.), 357%. 
IL. Glaser, 3761. T. Mark»oam, 3767. G.P. 
Wells, 3790. W. Astrop and R. Ridgeway, 
3932. 

Wrencues, &c.—J. Brown, 3886. 


*,* The above List is prepared from the Patent 
Records by Mr. T. Morgan, Secretary of the 
Inventors’ Pa.cniright Association, Limited. 


RECENT AMERICAN AND FOREIGN 
PATENTS. 


Mr. Rufus W. Blake, of Derby, Conn.., 
has patented a bell attachment for organs, 
couvstructed in such a manner that it can be 
conveniently applied to the organs, and can 
be readily applied to the organs, and can be 
readily thrown into and out of gear with the 
mechanism of the organ. 

(Juilting frames patented by Mr. John R. 
Sheldon, of Montiville, Conn. This inven- 
tion relates to that class of quilting machines 
which carry the quilt under the needle arm 
of the sewing machine, and at the same time 
give it a transverse motion for stitching the 
pattern. It will forma perfect pattern and 
will stitch the last seam in the quilt per- 
fectly. 

Awagon hub has been patented by Mr. 
Angus McKellar, of Fort Douglas, Utah 
Territory. This invention consists of such 
construction ot the metallic hub that the 
hub is adapted to be used on light freight, 
farm, and other wagons having wooden 
axles, the same number of spokes being 
used in the wheel as is ordinarily used with 
the wooden hubs used on such wagons. 

An improvement in pauntaloons has been. 
patented by Mr. William Hyams, of New 
York city. The object of this invention is. 
to make pants durable in the crutch and at 
the knees. The seat of the pants is made 
without a seam, and is thus made very strong 
and durable. It is connected directly with 
the fly by means of the tongue, so that in 
bending and stooping the strain will be alto- 
gether on the tongue, which is not apt to 
break off, as it is made integral with the 
seat-—that is, cut out of one piece with the 
seat. The seams uniting the front and rear 
pieces at the crotch cannot be ripped or torn 
by the strain on the seat, as all this strain is 
taken up by the tongue. The pants are made 
with double thickness at the knee, and are 
very durable. 
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Hebicws. 


Poems and Songs. Ry THOMAS NBWBIGGING. 
Published by D. Bogue, St. Martin’s Place, 
London. 


THIs is a volume of poetry of an elevating 
and healthy character, and shows evidence 
of true poetic inspiration. We are much re- 
minded of the pathetic power of Burns in 
some of the Scotch pieces, with which the 
volume abounds. It is particularly interest- 
ing toa man of science to find the poetic 
effusion before us the work of a professional 
engineer, as it shows the effect of great con- 
trast in mental work, to be possible and natu- 
ral in one and the same person. It is thus 
clearly proved that the scientific or mechani- 
cal mind is not only capable of appreciating, 
but of writing poetry ; popular belief to the 
contrary notwithstanding. 


Meteorological Chart. 
Co., London. 


WE have received a copy of a chart recently 
published by Capt. Jinman, F.K.M.S., which 
is of a novel and startling character. Captain 
Jinman’s book, entitled ‘‘ Winds and their 
‘Courses,’ of which a fourth edition we under- 


Straker, Bros., and 


stand is about to be published, is the best pos-— 


sible guide to the chart under consideration. 
If, however, there be any truth in the theory 
laid down thereon, we should certainly be 
approaching a time when our knowledye of 
storms would be approximately as exact as 
that of the periods of revolution of the 
planetary system. 

Without committing ourselves to the 
Captain’s complete theory of meteorology, 
_we are bound to admit that there are certain 
facts, which he would appear to have fairly 
established ; such, for instance, as the non- 
circular form of so-called cyclones and anti- 
cyclones, which we believe is now admitted 
by the authorities at the Meteorological 
Office. 

In a letter to us on the subject, Captain 
Jinman says: “By taking the period of 
revolution [at this latitude, Ed.]. forty-nine 
days, and taking tle date of any remarkable 
storm, we can readily calculate when the 
same storm centre will pass over the same 
spot. Thus, the Euridice crossing passed on 
the 24th March, 15378, and every forty-nine 
days since it has passed again.” 

Now, these are matters which can be 
verified, and we should say that Captain 
Jinman will be most pleased to find meteoro- 
logists investigating his tabulated facts, for 
the purpose of getting at the true theory, 
whether such be as he has defined or other- 
wise. We may say that he has issued some 
very remarkable forecasts of storms, and we 
certainly do not seem to be dependent upon 
our American cousins for prognostications of 
@ meteorological character. 


ONLY ONE SENSE. 


As, before the era of modern chemistry, 
people were content to take for granted, 
that the elements of all material substances 
were—exarth, air, fire, and water—so they 
seem to have been satisfied to consider the 
faculties of smell, sight, taste, touch, and 
hearing to be, not only separate and dis- 
tinct senses in themselves, but to be the 
ultimate and active causes of those different 
phenomena called sensations, which are 
observable in the human body. And indeed 
it would seem that mankind in general has 
been content to accept in this manner the 
mere outward appearance of things, down 
to very recent times. But we need hardly 
remind the present reader that modern scien- 
tific investigation and thought scarcely 
shrinks from the attempt to fathom any 
mystery, however venerable or profound. 
The object of this dissertation is to show 


| that the action or operation of the senses is 


a mechanical one, and that that operation is 
of one sense only, manifested to our con- 
sciousness in different forms. 

First, then, let us consider the faculty of 
hearing. We are well aware that many 
persons are quite content to be in possession 
of this faculty, as of all others, without 
caring to inquire into any explanation of the 
means whereby they enjoy that blessing. But, 
on the other hand, there are numerous stu- 
dents of nature who desire to know the why 
and the wherefore of these things, together 
with the modus operandi, so to speak, of 
our sensations, 

Very little was known with regard tu what 
takes place to produce that which we under- 
stand as wand. aud to convey the impres- 
sion thereof to the ear, and thence to the 
brain and consciousness, until mankind had 
arrived at that kind ef research called ex- 
perimental and inductive. 

Amongst the early discoveries made with 
regard to sound was the fact that a sharp 
and very loud report would cause a strange 
sensation in the ear, and sometimes in the 
brain, of acute pain. Indeed, it was very 
early found that a great noise made close to 
the ear would probably result in derange- 
ment of that organ, thereby causing deaf- 
ness of a permanent character; and we may 
safety presume that there are very few who 
have not suffered a temporary deafness from 
the same cause. 

Again, it was found that, as compared 
with sight, sound travelled very slowly, so 
that, from the fact that men could see an 
operation in the distance some time before 
they heard the sound thereof, it has come to 
be well established and universally accepted, 
that so far as the faculty of hearing is con- 
cerned, the ear is simply an organ of a 
receptive character; waiting, as it were, to 
be acted upon by some operation such as 
that we call sound, which in some way in- 
fluences it, so as to make us conscious of 
what is called the sense of hearing. 

This is certainly a step gained, for it is a 
portion of the truth, and as such, is far pre- 
ferable to the old idea of the ear being an 
active organ exercising some function by 
which it discovered sounds. 

Now let us inquire a little further, and 
ask how sound is communicated’? Of course 
we all know the modern scientific demon- 
stration of this, and we only so far illustrate 
or recapitulate old illustrations. to enable us 
to build up the argument, which is intended 
to prove the entire mechanical nature of the 
action of the senses so called, and their re- 
duction to one simple sense, being that of 
touch or feeling. If we take the trouble to 
notice a pianoforte wire, when it has been 
struck by the hammer, we at once perceive 
that the wire, while ever it emitsany sound, 
is in a great state of ayitation, or vibration, 
as itis technically called. And it has been 
demonstrated that every different sound is 
produced by a correspondingly different 
number of vibrations in the wire. That the 
slower the rate of vibration, or the smaller 
number within any given length of time, the 
lower in the scale will the tone of the sound 
be; and the quicker these vibrations take 
place, the higher will the tone be. 

Now what does this point to”? We ven- 
ture to think that, properly reasoned, it 
really and absolutely proves that the vibra- 
tion of the material particles of the wire, or 
other substance, is the primary activity, 
sO far as we are concerned in this in- 
quiry, and that what we call sound is a 
resultant. Let us follow this activity of 
the pianoforte wire, and observe the mode in 
which the effect is conveyed to the ear. 

It is clear, that as the pianoforte wire is 
at a distance therefrom, there must be some 
intervening medium or substance which‘ 
having some kind of vibrations or activities 
communicated to it by the wire, in its turn 
communicates similar activities to the tym- 


panum of the ear, wonderfully adapted for 


receiving the activities of the particles of 
that intervening medium, which is usually 
the atmusphere. Thus we have. by the 
application of a certain force, a wire set in 
motion of a vibratory character, which sets 
the particles of air surrounding it in siwilar 
motion, and these in turn set the particles 
composing the drum of the ear in motion, 
and these again pass the samé on, by means 
of the nerves, and under the same vibratory 
law, to the brain, and the whole nervous 
system of the body, so that there is truly a 
material and physical connection between 
the brain and the object from which the 
activity emanates, whereby the brain, by a 
mechanical process, is caused to feel the 
object, or rather, the activity of the object 
under consideration. There is also a way of 
actually being conscious of feeling the vibra- 
tions of sound with the nervous system, 
which is best comprehended by persons who 
are highly trained in music. They feel at 
times a peculiar sensation of the whole body, 
when certain chords of harmony have been 
played in very perfect tune, a sensation, 
something like electrical, and concentrating 
in the brain and spinal column. Take 
another illustration more generally under- 
stood, and which, we think, clearly proves 
the vibratory character of sensation. 

If we place two pianos in a room, and 
there should be a wire in one piano which is 
tuned in exact accord with another wire in 
the secoud piano, we have a condition of 
things which would produce some very 
curious results. In the first place, whenever 
this one particular wire is struck in one 
piano, the corresponding wire in the other 
instrument would play the same note with- 
out any apparent cause or means. And 
secondly this response, as we may call it, 
would never occur except when this parti- 
cular note is played. But if we could truly 
and exactly put every wire in one piano in 
mathematical accord with its corresponding 
wire in the other, we should have the second 
piano playing in response, a sort of echo of 
the music of the first. ‘There is also the 
familiar illustration of the gas globe giving 
off a response to a musical note. We have 
seen people quite astonished when upon their 
singing a certain note, one of the gas globes 
has commenced to sound a response. But 
if we strike this globe we find it gives out 
the same tone. Now why is all this? Itis 
because every vibrating body absorbs or is 
capable of absorbing the same number of 
vibrations that it. gives. And of course if it 
receives a certain degree of motion, it will 
have set up within itself that self-samo 
degree of motion, which is in fact the only 
one it can receive. Now if we bear in mind 
the fact of loud sounds producing pain mn 
the ear and brain, and consider that it is the 
tone of a sound only which depends upon 
the speed of the vibrations, it becomes clear 
enough that what we call the sense of hear- 
ing is nothing more or less than an organism 
of a mechanical character, for receiving and 
transmitting certain activities of material 
substances, and that perhaps it would be 
more correct to say, we feel certain vibra- 
tions of particles by means of an organ 
called the ear, the act of feeling which mo- 
tion we call hearing. To illustrate this, let 
us suppose a multitude of drums, and that 
by some mechanical arrangement a multi- 
tude of drumsticks are set into action above 
them ; these would vibrate without sound, so 
long as they did not come into contact with 
the drums; but the moment they came into 
contact, then would follow the sound, the 
activity of the drumsticks remaining just as 
before. The activities of particles do exist; 
they existed always in matter, whether man 
had ears or not; but until instruments 
analogous to the auditory nerve and ear were 
brought intu being, capable of contact oF 
sympathetic action with the activities of such 
particles, no resultant sound could be pro- 
duced. 

(To be continued.) 
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PREVENTION OF SMOKE. 


Tus question has of late years assumed a 
very grave importance, and a Jarge number 
of invention:, more or less effective, have 
been brought before the public for the pur- 
pose of consuming the smoke from furnaces 
of various kinds. 

The inventor of the apparatus we are able 
to illustrate is Mr. James Shepherd, late 
Assistant Engineer to the Steam-user’s As- 
sociation and to the National Boiler Insur- 
ance Company, Limited, and although the 
plan has only recently been patented, it is 
already in operation to a large extent at 
soap works, dye works, silk and cotton mills, 
calico printers, and engineering establish 
ments. 

The apparatus requires neither the use of 
steam, self-acting valves, nor moving 
mechanism of any description. It is totally 
independent of attention from the fireman. 
There is no liability to disarrangement or to 
choke with ashes or dust. The whole of the 
parts are strong and substantial. 

The principle employed is that of heating 
air to a high temperature before admission 
to the flues, so as to avoid any refrigeratory 
action in amalgamating with the gases trom 
the surface. The hot air is distributed at a 
high level over the entire width of the flue 


in such a manner as to utilise the unburnt 
products of combustion, and to effectually 
prevent smoke. 

Its operation is constant, being under the 
control of the draught. The heat of the 
furnace regulates the quantity of air passing 
though the heater. As the temperature of 
the furnace riees or falls, so the quaptity of 
air passing into the gases is increased or 
diminished. 

For a long time it has generally been con- 
sidered necessary to exclude air from the 
furnace after the fuel has become fairly red 
upon the grate, and a great variety of appli- 
ances have been devised for this purpose. 
That this is an error we have no doubt, for 
as soon as coal gas (carburetted hydrogen) 


ceases to be evolved, the fuel on the bars is | 
then in an incandescent state, and precisely | 


in the condition to furnish a copious genera- 
tion of the coke gas, i.e. carbonic oxide. 
Now the method before us permits air to 
mix with the gases at every stage of com- 
Lustion as they pass from the firegrate over 
the bridge into the flues. This air is first 
heated by passing through the heater, as 
shown, and is broken and retarded in its 
passage to the required extent by means of 
the grids and baffle-plates placed in suitable 
positions therein. 


It is not pretended by the inventor that 
an indiscriminete application of the appa- 
ratus will work a complete cure in all cases, 
for the simple reason that there are some 
instances where smoke prevention is out of 
the question until either the boiler or 
chimney power is increased. This modesty 
is the ordinary characteristic of the real and 
scientific inventor, as it is only charlatans 
and quacks who profess, by one means, to 
cure all the evils of boiler existence. 


ELECTRIC LIGHTING. 


Tuosr speculators who are so anxious to 
invest their capital in electric light com- 
panies without due regard to their proba- 
bilities of success, or to the degree of progress 
as yet achieved in this department of science, 
will do well to ponder over the report of the 
Streets Committee of the City Commission 
of Sewers relative to the applications made 
for an extension vf the experiments in elec- 
tric lighting. They stated that Colonel 


Haywood had prepared plans for further 
experimenting in electric lighting, not only in 
the east but also in the north and west of 
the City. and it was agreed to form four 
districts for the purpose of inviting tenders ' 
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undertakings of other parties after 15 years 
from the passing of the Act under which 
they may be empowered, and until Parlia- 
ment had decided the principle upon which 
electric lighting generally should be per- 
mitted they considered it undesirable to 
incur further expense bevond that io which 
the Commission were already committed by 
the experiments now in operation. 


SHIP CANALS. 
AT a time when it would appear that we 
are approaching to within measurable dis- 
tance of a great engineering work, viz., the 
making of Manchester a seaport by deepen- 
ing and widening the river Irwell sufliciently 
to allow ships of heavy burthen to navigate 
the same; and when also it seems seriously 
under consideration to in like manner im- 


| prove the Humber, Aire, and Calder, so as to 


render these rivers navigable for vessels of 
similar draught, as far as the manufac- 
turiny town of Leeds,—it behoves scientific 
engineers to point out on all suitable occa- 
sions the advisability of carrying out these 
important works in such a manner that they 
would readily conform to the exigencies of a 
ship canal between Leeds and Manchester, 
by which means the important seaports of 


for such work. They submitted an abstract | 
_ placed in direct water connection. 


prepared by the engineer of the tenders re- 
ceived, from which it appeared that the cost 
for twelve months, including the fixing of 
machinery, lamps, &c., ranged in the first 
district from £2,190 to £5,750, as against 
£551, the present cost of gas; in the second 
district from £2,350 to £4,270, as against 
£363 for gas; in the third district from 
£2.470 to £3,800, as against £341 for gas ; 
and in the fourth district from £2,920 to 
£4,350, as against £612 for gas. Some of 
the companies coupled with their tender a 
request to be allowed to light private pre- 
mises within the districts, and in one case 
the company offered to make the charge for 


lighting (irrespective of machinery, &c.) the 


same as for the gas saved, plus 20 cent. 
Looking at the experiments which the Com- 
mission had already carried out, and the 
vreat cost of extending them, as shown by 
the offers then submitted, the Committee 
were not prepared to recommend the Court 
to proceed further in the matter at present, 
the more so as by the Bill now before Parlia- 
ment, and draft amendments suggested by 
the Board of Trade, it was proposed to give 
power to the local authorities to supply 
electricity, not only for public. but for pri- 
vate purposes, or to acquire compulsorily the 


Hull, Grimsby, and Liverpool would be 


The importance of such a complete scheme 
can scarcely be over estimated, as by it 
vessels from Norway and Sweden and all 
Baltic ports could land their cargoes at 
Grimsby, Hull, Goole, Leeds, Manchester, 
or Liverpool as trade required. Added to 
this, the various American steamboats could 
extend their operations to both sides of the 
coast, or probably to German and other 
ports. Ifthe surplus capital of the country 
were applied to engineering works of this 
description in our own beloved land, where 
there is the security of law and order, fewer 
financial losses would accrue than is often 
the case when the capital of our people goes 
to carry out works in far distant countries, 
where the security depends entirely on 
political considerations, and the chances of 


financial success are very problematical. 


Mr. William F. Smith, of Overton, Texas, 
has patented an improved baling press, in 
which the bale box has the lower part of its 
ends made flexible and adapted to be ele- 
vated with the follower. The object of the 
invention is to facilitate the baling of cotton 
by simplifying the operation of introducing 
cotton into the press. | 
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Proceedings of the Hustitute. 


The Institute being out of Session there is nothing to report. It 
may, however, be interesting to some Inventors to know that 
“ The Rules of the Board of Trade as to the Electric Lighting Act, 
1882,” may be obtained from P. 8. King, King Street, Westminster; 
Knight and Co., 90, Ileet Street, E.C.; Shaw and Sons, Fetter 
Lane, E.C.; A. and C. Black, Edinburgh; and A. Thom and Co., 
Dublin. 

The obituary of the month includes, according to the daily 
papers, the Inventor of the Bath Chair. 

N.B.—As there is to be an Autumn Session of the Legislature 
the Members of the Institute should be prepared to do something 
for the Patent Laws, but nothing can be done without money, so 
the Council appeal to the members to leave no arrears unpaid, as 
fully paid up subscriptions make a vast difference in regard to the 
Finance department—and without quantum suf/.no progress can be 


expected. 


and £646,765,702 in 1877. 


Death of Professor Jevons.—It is our painful duty to record the 
death of Professor Jevons, from drowning, at Bexhill, on the 
Sussex coast, on August 15th. William Stanley Jevons, M.A. 
F.R.S., was born at Liverpool in 1835. He was educated at 
University College, London ; held an appointment at the Australian 
Royal Mint, Sydney, from 1854 till 1859 ; took the M.A. degree at 
the University of London in 1862, and was made Fellow of his 
College in 1864. He was appointed Professor of Logic, Mental 
and Moral Philosophy, and Cobden Lecturer in Political Economy, 
in Owens College, Manchester, in June, 1866. In 1872 he was 
elected a Fellow of the Royal Society. In 1876 he received the 
honorary degree of LL.D., from the University of Edinburgh ; and 
in the same year he resigned his professorship in Manchester on 
being appointed Professor of Political Economy in University 
College, London. 


New Colouring Matters.—Herren Fischer and Rudolph have 
described to the Berlin Chemical Society a new class of colouring 
matters. Acetaniline acted on by chloride of lime at a temperature 
of 270° Cent. produces a beautiful yellow, to which the name of 
flavaniline yellow is given. On silk fibres the colour is especially 
brilliant, with a remarkable green fluorescence. 


A Technical School is about to be established for Leicester, the 
main features of which will be to give instruction in the technology 
of spinning and framework knitting. The movement has been 
undertaken by the Chamber of Commerce and the Rev. Canon 
Vaughan. | 


The Trade of the United Kingdom.—The annual statement of tke 
trade of the United Kingdom for 1881 has been issued as a parlia- 
mentary paper. From this it appears that the total value of 
exports and imports for 1881 was £694,105,264, as against 
£697 644,031 in 1880, £611,775,239 in 1879, £614,254,600 in 1878, 
The imports were £. 97,022,489 in 
1881, as against £411,229,565 in 1880, £362,991,875 in 1879, 
£368,770,742 in 1878, and £394,419,682 in 1877; while the exports 
were £297,082,775 in 1881, as against £286,414,466 in 1880, 
£248,783,364 in 1879, £245,483,858 in 1878, and £252,346,020 in 
1877. 


A Venomous Lizard.—Stories about venomous lizards of different 
species are abundant in India and other tropical countries, but on 
investigation have always been found to be destitute of foundation. 
There is, however, one lizard of which the bite is certainly highly 
dangerous, though probably not fatal, to man. This is the Helo- 
derm (Heloderma horridum) of Mexico and Lower California, 
commonly known to the natives of those countries as the “scor- 
pione” or scorpion. An example of this lizard has lately been 
presented to the Zoological Society's collection by Sir John 
Lubbock, and may now be seen in the reptile house. The deadly 
effect of the bite of this lizard upon small mammals has been proved 
by actual experiment, and Mr. J. Stein, a traveller in Mexico, who 
was bitten in the finger by one, suffered from symptoms similar to 
those produced by a snake bite. The specimen in the Zoological 
Society's collection is about 1din. long, and was forwarded to Sir 
John Lubbock by Mr. Treadwell, of the Central Arizona Mining 
Company. It is believed to be the first that has reached Europe 
alive. 


The Velocity of Chemical Actions.—The velocity of chemical actions 
has been engaging the attention of a Russianchemist, M. Kosjcender- 
His experiments consisted in dissolving marble or magnesium in 
water acidulated to various degrees with different acids. The 
curves of velocity of dissolution have a striking resemblance to 
those representing electric conductivity. The solubility increases 
with the quantity of the acid up to a certain point, beyond which 
it decreases. It is remarkable, too, that the velocity of the reaction 
referred to the proportions concerned is greater the lower the con- 
centration. Thus, 1 of sulphuric acid dissolves in a second more 
than half what 2 will dissolve, and still more than a third what 5 
will dissolve. The phenomenon becomes more and more pro- 
nouneed. 
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THE BRITISH ASSOCIATION. 


SouTHAMPTON MEETING. 


Tuis 52nd meeting was presided over by Dr. C, W. Siemens, 
amember of the Inventors’ Institute (ab origine), and we cannot 
now do more than inform our readers of his presidency, and 
epitomise his admirable address. 


The consideration of Captain Bedford Pim’s motion that the 
Association shall meet next year in Canada was postponed. __ 


Previous to the address the following were made vice-presidents 
of the meeting :—In Mathematics, Professors Adams, Werner 
Siemens, Dr. W. Spottiswoode, Sir W. Thomson, and Mr, 
Glaisher ; in Chemical Science, Dr. Abel, Dr. Gladstone, and 
Professor Williamson ; in Geology, Dr. Evans and Mr. Pen- 
gelly ; in Biology, Professor Raymond, Dr. Sclater, Dr. Allen 
Thomson, Sir J. Hooker, and Sir J. Lubbock ; in Geography, 
Sir F. Evans, Mr. P. Tchihatchef (of Florence), Mr. Omman- 
ney, Major-General Cooke, and Sir J. Hooker; in Economics, 
the Mayor of Southampton, Professor Leone Levi, and Dr. 
Hyde Clarke; and in Mechanics, Mr. Barlow, Sir J. Hawk- 
shaw, Captain D. Galton, Sir F. Bramwell, Mr. T. Hawksley, 
and Mr, F’. Bateman. 


Sir J. Lubbock, the last President, introduced Dr. Siemens 
to the chair in terms of general scientific encomium, aptly re- 
marking that if any one could, Dr. Siemens would stop the 
waste of coal now hanging in a smoky pall over our great cities : 
and restore to them pure air, bright sunshine, and blue skies. 
Though our coal, however economised, must one day be ex- 
hausted, we might by that time be able to store up summer heat 
for winter use. 


Dr. Siemens opened his address with an allusion to the sad 
death of Professor Balfour, the hon. secretary of the Association. 
He then said, at this, the first ordinary gathering in the second 
half century of the history of the Association, it behoved them 
to consider what were the strong points to rely upon for the con- 
tinuance of a career of success and usefulness. The advancement 
of the last fifty years had rendered theory and practice so inter- 
dependent, that an intimate union between them was a matter 
of absolute necessity for our future progress. It was to the man 
of science who also gave attentiou to practical questions, and to 
the practitioner who devoted part of his time to the prosecution 
of strictly scientific investigations, that we owed the rapid pro- 
gress of the present day, both merging more and more into one 
class~—that of pioneers in the domain of nature. The subjects 
discussed at their meetings were, without exception, of general 


interest, but many of them bore an international character, such 


as the systematic collection of magnetic, astronomical, meteoro- 
logical, and geodetical observations, the formation of a universal 
code for signalling at sea, and for distinguishing lighthouses, and 
especially the settlement of scientific nomenclatures and units of 


\ measurement, regarding all of which an international accord was 


a matter of the utmost practical importance. As regarded the 
measures of length and weight, he regretted that this country 
still stood aloof from the movement initiated in France towards 
the close of last century ; but cunsidering that in scientific work 
metrical measure was now almost universally adopted, and that 
its use had been already legalised in this country, he hoped that 
its universal adoption for commercial purposes would soon follow 
as a matter of course. The practical advantages of such a 
measure to the trade of this country would be very great, for 
English goods, such as machinery or metal rolled to current 
sections, were now almost excluded from the Continental market, 
owing to the unit measure employed in their production. The 
principal impediment to the adoption of the metre consisted in 
the strange anomaly that, although it was legal to use that ~ 
measure in commerce, and although a copy of the standard 
metre was kept in the Standards Department of the Board of 
Trade, it was impossible to procure legalised rods representing it, 
and to use a non-legalised copy of a standard in commerce was 
deemed fraudulent. Would it not be desirable that the British 
Association should endeavour to bring about the use in this 
country of the metre and kilogramme, and, as a preliminary 
step, petition the Government to be represented on the Inter- 
national Metrical Commission? Next in importance to accurate 
measures of length, weight, and time, stood, for the purposes of 
modern science, those of electricity. If electricity stood foremost 
amongst the exact sciences, it followed that its unit measures 
should be determined with the utmost accuracy. In the “ prac- 
tical system ”’ as distinguished from the “ absolute system,” the 
units are named after leading physicists, the Ohm, Ampere, 


Volt, Coulomb, and Farad. He suggested that two further units 
might with advantage he added to the system decided on by the 
International Congress at Paris. The first of these was the 
unit of magnetic quantity or pole. It was of much importance, 
and few would regard otherwise than with satisfaction, the 
suggestion of Clausius that the unit should be called a “ Weber,” 
thus retaining a name most closely connected with electrical 
measurements, and only omitted by the congress in order to 
avoid the risk of confusion in the magnitude of the unit current 
with which his name had been formerly associated. The other 
unit he would suggest adding to the list was that of power. It 
might be appropriately called a ‘‘ Watt,” in honour of James 
Watt, who first had a clear physical conception of power, and 
gave a rational method of measuring it. A Watt, then, would 
express the rate of an Ampere multiplied by a Volt. Regarding 
the transmission of power to a distance, the electric current had 
now entered the lists in competition with compressed air, the 
hydraulic accumulator, and the quick running rope as used at 
Schaffhausen to utilise the power of the Rhine fall. The trans- 
formation of electrical into mechanical energy could be accom- 
plished with no farther loss than was due to such incidental 
causes as friction and the heating of wires ; in actual practice, 
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however, it would not be safe at present to 
expect more than 50 percent. of ultimate 
useful effect, to allow for all mechanical 
losses. The small space occupied by the 
electro-motor, its high working speed, and 
the absence of waste products, rendered it 
specially available for the general distribu- 
tion of power to cranes and light machinery 
of every description. A loss of effect of 50 
per cent. did not stand in the way of such 
applications, for it must be remembered that 
a powerful central engine of best construc- 
tion produced motive power with a con- 
sumption of two pounds of coal per horse- 
power per hour, whereas small engines 
distributed over a district would consume 
not less than five; thus there was an advan- 
tage in favour of electric transmission as 
regarded fuel, independently of the saving 
of labour and other collateral benefits. To 
agriculture, clectric transmission of power 
seemed well adapted for effecting the various 
operations of the farm and fields from one 
centre. Having worked such a system in 
combination with electric lighting and horti- 
culture for upwards of two years, he could 
iy with confidence of its economy, and of 
the facility with which the work was accom- 
plished in charge of untrained persons. As 
regarded the effect of electric light upon 
vegetation, in experimenting upon wheat, 
barley, oats, and other cereals sown in the 
open air, there was a marked difference 
between the growth of the plants influenced 
and those uninfluenced by the electric light. 
This was not very apparent till towards the 
end of February, when, with the first appear- 
ance of mild weather, the plants under the 
influence of an electric lamp of 4000-candle 
power, placed about five metres above the 
surface, developed with extreme rapidity, so 
that by the end of May they stood above 
4ft. high, with the ears in full bloom, when 
those not under its influence were under 2ft. 
in height, and showed no sign of the ear. 
The electric railway possessed great advan- 
tages over horse or steam power for towns, 
in tunnels, and in all cases where natural 
sources of energy, such as waterfalls, were 
available; but it would not be reasonable to 
suppose that it would in its present condition 
compete with steam propulsion upon ordinary 
railways. The deposition of metals from 
their solutions was perhaps the oldest of all 
useful applications of the electric current, 
but it was only in very recent times that the 
dynamo current had been practically applied 
to the refining of copper and other metals, 
as now practised at Birmingham and else- 
where, and upon an exceptionally large 
scale at Ocker,in Germany. Electric energy 
might alsobeemployed for heating purposes, 
but in that case it would obviously be impos- 
sible for it to compete in point of economy 
with the direct combustion of fuel for the 
attainment of ordinary degrees of heat. Its 
specific advantage consisted in being appa- 
rently unlimited in the degree of heat attain- 
able, thus opening out a new field of inves- 
tigation to the chemist and metallurgist. 
The largest and most extensive application 
of electric energy at the present time was to 
lighting, but, considering how much had of 
late been said and written for and against 
this new illuminant, he would here (the 
Standard, from which we quote) confine 
himself to a few general remarks. The 
principal argument in favour of the electric 
light was furnished by its immunity from 
products of combustion, which not cnly 
heat the lighted apartments, but substitute 
carbonic acid and deleterious sulphur com- 
pounds for the oxygen upon which respira- 
tion depends; the electric light was white 
instead of yellow, and thus enabled them to 
see pictures, furniture, and flowers as by 
daylight; it supported growing plants 
instead of poisoning them, and by its means 
they could carry on photography and many 
other industries at night as well as during 
the day. The objection frequently urged 
against the electric light—that it depended 


upon the continuous motion of steam or gas 
engines, which were liable to accidental 
stoppage—had been removed by the intro- 
duction into practical use of the secondary 
battery. This had lately been greatly im- 
proved in power and constancy, and pro- 
mised to accomplish for elecricity what the 
gas-holder had done for the supply of gas 
and the accumulator for the hydraulic 
transmission of power. It could no longer 
be a matter of reasonable doubt, therefore, 
that electric lighting would take its place as 
a public illuminant, and that even though 
its cost should be found greater than that of 
gas, it would be preferred for the lighting of 
drawing-rooms and dining-rooms, theatres 
and concert-rooms, museums, churches, 
warehouses, show-rooms, printing establish- 
ments, and factories, and also the cabins and 
engine-rooms of passenger steamers. In the 
cheaper and more powerful form of the arc 
light it had proved itself superior to any 
other illuminant for spreading artificial day- 
light over the large area of harbours, 
railway stations, and the sites of public 
works. When placed within a holophote, 
the electric lamp had already become a 
powerful auxiliary in effecting military 
operations both by sea and land. The 
electric light might be worked by natural 
sources of power, such as waterfalls, the 
tidal wave, or the wind, and it was conceiv- 
able that these might be utilised at con- 


siderable distances by means of metallic 


conductors. The advantages of the electric 
light and of the distribution of power by 
electricity had lately been recoynised by the 
British Government, who had passed a Bill 
through Parliament to facilitate the esta- 
blishment of electrical conductors in towns, 
subject to certain regulating clauses to 
protect the interests of the public and of 
local authorities. Assuming the cost of | 
electric light to be practically the same as 
gas, the preference for one or otber would in 
each application be decided upon grounds of 
relative convenience, but he ventured to 
think that gas-lighting would hold its own 
as the poor man’s friend. Gas was an insti- 
tution of the utmost value to the artisan ; it 
required hardly any attention, was supplied 
upon regulated terms, and gave with what 
should be a cheerful light a genial warmth, 
which often saved the lighting of afire. The 
time was, moreover, not far distant, he 
ventured to think, when both rich and poor 
would largely resort to gas as the most con- 
venient, the cleanest, and the cheapest of 
heating agents, and when raw coal would be 
seen only at the colliery or the gas works. 
In all cases where the town to be supplied 
was within, say, 30 miles of the colliery, the 
gasworks might with advantage be planted 
at the mouth, or, still better, at the bottom 
of the pit, whereby all haulage of fuel would 
be avoided, and the gas, in its ascent from 
the bottom of the colliery, would acquire an 
onward pressure suflicient probably to impel 
it to its destination. The possibility of 
transporting combustible gas through pipes 
for such a distance had been proved at 
Pittsburg, where natural gas from the oil 
district was used in large quantities. The 
quasi-monopoly so long enjoyed by gas 
companies had had the inevitable effect of 
checking progress. The gas being supplied 
by meter, it had been seemingly to the ad- 
vantage of the companies to give merely the 
prescribed iliuminating power, and to dis- 
courage the invention of economical burners, 
in order that the consumption might reach a 
maximum. The application of gas for heat- 
ing purposes had not been encouraged, and 
was still made difficult in consequence of the 
objectionable practice of reducing the pres- 
sure in the mains during daytime to the 
lowest possible point consistent with pre- 
vention of atmospheric indraught. ‘The 
introduction of electric light had convinced 
vas managers and directors that such a 
policy was no longer tenable, but must give 
way to one of technical progress; new pro- 


cesses for cheapening the production and 
increasing the purity and illuminating powor 
of gas were being fully discussed before the 
Gas Institute; and improved burners, rival. 
ling the electric light in brilliancy, greeted 
their eyes as they passed alone the pricipal 
thoroughfares. The capital invested in gas- 
works in England, other than those of local 
authorities, amounted to £30,000,000. The 
total annual value of the gasworks by-pro- 
ducts, including colouring-matter, sulphate 
of ammonia, pitch, creosote, crude carbolic 
acid, and gas coke, was estimated at 
£8,370,000, which was nearly three 
millions above the value of the coal 
used. In using raw coal for heating 
purposes, these valuable products were 
not only: absolutely lost to us, but in 
their stead we were favoured with those 
semi-gaseous by-products in the atmosphere 
too well-known to the denizens of London 
and other large towns as smoke. Professor 
Roberts had calculated that the soot in the 
pall hanging over London on a winter's day 
amounted to fifty tons, and that the carbonic 
oxide—a poisonous compound—resulting 
from the imp»rfect combustion of coal might 
be taken as at least five times that amount. 
Mr. Aitken had shown, moreover, that the 
fine dust resulting from the imperfect com- 
bustion of coal was mainly instrumental in 
the formation of fog; each particle of solid 
matter attracting to itself aqueous vapour; 
these globules of fog were rendered particu- 
larly tenacious. and disagreeable by the 
presence of. tar vapour, another result of 
imperfect combustion of raw fuel, which 
might be turned to much better account at 
the dye-works. The hurtful influence of 
smoke upon public health, the great personal 
discomfort to which it gave rise, and the 
vast expense it indirectly caused through 
the destruction of our monuments, pictures, 
furniture, and apparel, were now being re- 
cognised. The most etlectual remedy woul 
result from a general recognition of the fact 
that wherever smoke was produced fuel was 
being conszmed wastefully, and that all our 
calorific effects, from the largest down to the 
domestic fire, could be realised as completely 
and more economically without allowing 
any of the fuel employed to reach the 
atmosphere unburnt. ‘This most desirable 
result might be effected by the use of gas 
for all heating purposes, with or without the 
addition of coke or anthracite. The greater 
efficiency of gas as a fuel resulted chiefly 
from the circumstance that a pound of gas 
yielded in combustion 22,000 heat units, or 
exactly double the heat produced in the 
combustion of a pound of ordinary coal. 
This extra heating power was due partly to 
the freedom of the gas from earthy consti- 
tuents, but chieily to the heat imparted to it 
in effecting its distillation. Recent experi- 
ments with gas burners had shown that in 
this direction also there was much room for 
improvement. In the production of me- 
chanical effect from heat, gaseous fuel also 
presented most striking advantages. Betore 
many years had elapsed they would find in 
their factories and on board their ships 
engines with a fue] consumption not exceed: 
ing one pound of coal per effective horse- 
power per hour, in which the gas producer 
took the place of the somewhat complex and 
dangerous steam boiler. The advent of such 
an engine and of the dynamo-machine must 
mark a new era of material progress at least 
equal to that produced by the introduction 
of steam power in the early part of cur 
century. If to the improvements already 
achieved in our merchant navy could be 
added an engine of half the weight of the 
present steam engine and boilers, and work- 
ing with only half the present expenditure 
of fuel, a further addition of 30 per cent. 
could be made to the cargo of an Atlantic 
propeller vessel—no longer to be called 4 
steamer; and the balance of advantages 1" 
favour of such vessels would be sufficient to 
restrict the use of sailing craft chieily to 
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ttas. Sir William Thomson had enrichea 
the art of navigation by the invention of 
two sounding machines; the one being de- 
yised for ascertaining great depths very 
accurately in less than one quarter the time 
formerly necessary, and the other for taking 
depths up to 130 fathoms without stopping 
the ship in its onward course. The value 
of the latter instrument for guiding the 
navigator within what he calls ‘‘ soundings ” 
could hardly be exaggerated; with a sound- 
ing machine and a good chart he could 
generally make out his position correctly 
by a succession of three or four casts in a 


Proceedings of Societies. 


MATHEMATICAL SOCIETY. 


JUNE 8.—Mr. 8. Roberts, President, in 
the chair.—Messrs. Berry, Forsyth, and J. 
Wood were elected Members, and Mr. R. A. 
Roberts was admitted into the Society.—The 
following communications were made: “ On 
the Extension of certain Theories relating 
to Plane Cubics to Curves of any Deficiency,”’ 
by Mr. A. Buchheim,—*“ On the Differentia- 
tion with respect to the Modulus of the 
Amplitude of Elliptic Functions,” by Rev. 


of £139 13s. On the whole, looking back. 
over the third year of the Society's exis- 
tence, the council could congratuiate mem- 
bers on its continued prosperity and on 
valuable work done. But constant exertion 
was needed, on the part alike of the Council 
and of individual members, to enable the 
Society to carry out effectively in every de- 
epee the objects which it professedly 
ad in view. 


ASTRONOMICAL SOCIETY. 


Juxe 9.—Mr. E. J. Stone, President, in 
the chair.—Mr. F. G. Evans was elected a 


given direction at given intervals, and 
thus in foggy weather was made inde- 
pendent of astronomical observations 
and of the sight of lighthouses or the 
shore. by the proper use of this appa- 
ratus, such accidents as happened to the 
mail steamer Mosel not a fortnight ago 
would not be possible. The time allowed 
him was wholly insufficient to do justice to 
the great engineering works of the present 
day, and he must therefore limit himself to 
making a short allusion to a few only of the 
more remarkable enterprises. The President 
briefly named the Panama Canal, Captain 
Eads’s ship railway over the same istlimus, 
the flooding of the Tunis-Algerian Chotts, 
thereby re-establishing the Lake Tritonis of 
the ancients ; the completion of a new Eddy- 
stone Lighthouse in substitution for the 
chef @euvre of engineering erected by John 
Smeaton more than oue hundred years ago; 
and the accomplishment of the St. Gothard 
tunnel. Whether we should be able to con- 
nect the English with the French railway 
system by means of a tunnel below the 
English Channel was a juestion that 
appeared dependent at this moment rather 
upon military and political than technical 
and financial considerations. ‘he occur- 
rence of a stratum of impervious grey chalk, 
at a convenient depth below the bed of the 
Channel, minimised the engineering difficul- 
ties in the way, and must influence the 
financial question involved. The protest 
lately raised against its accomplishment 
could hardly be looked upon as a public 
verdict, but seemed to be the result of a 
natural desire to pause pending the institu- 
tion of careful inquiries. Whether the 
Channel Tunnel was constructed or not, the 
plan proposed some years ago by Mr. John 
Fowler of connecting England and France 
by means of a ferry boat capable of taking 
railway trains would be a desideratum justi- 
lied by the ever-increasing intercommunica- 
tion between this and other countries. The 
estuaries of the Severn and of the Mersey 
were being undermined in order to connect 
the railway systems on the two sides, and 
the Frith of Forth was about to be spanned 
by a bridge exceeding in grandeur anything 
as yet attempted by the engineer. Armed 
with greatly improved apparatus, the physi- 
cal astronomer had been able to reap a rich 
harvest of scientific information during the 
short periods of the last two solar eclipses ; 


M. M. U. Wilkinson,—‘‘ Two Notes: (1) a 
Definite Integral; (2) Equation of the 
Director-circle of a Conic,” by Prof. Wol- 
stenholme,—and ‘‘ Theory of Orthoptic Loci,” 
by Rev. Dr. Taylor. 


Fellow.—A paper was read from Prof. E C. 
Pickering, giving a description of the 
instrument employed at the observatory of 
Harvard College for photometric observations 
of stars on or near the meridian, of not less 
than the tenth magnitude.—A paper was 
also read from Dr. H. Draper, of New York, 
accompanying reproductions of a photograph 
of the nebula in Orion. The negative had 
been taken with an exposure of 137 minutes, 
and showed a large portion of the nebula 
and many small stars. Dr. Draper hoped to 
be able with still longer exposures to photo- 
graph stars which could not be seen in the 
telescope. He contemplated arrangements 
which would permit of an exposure of six 
hours.—Mr. Maunder read a paper ‘‘ On 
Spectroscopic Observations of Comet Wells 
made at the Royal Observatory, Greenwich.” 
The most striking feature in the spectrum 
was the remarkable development of a line in 
the yellow, apparently corresponding with 
the D line of sodium.—A note on the same 
subject by M. Dunér, of the Lund Observa- 
tory, was also read.—Mr. Hind gave some 
practical directions for the observation of 
comet Wells in daylight.—Mr. Knott read a 
paper on the variable star U Cephei.—The 
President gave an account of the arrange- 
ments which have been made for the obser- 
vation of the transit of Venus in December 
next. He considered that there was good 
reason to hope that the sun's distance would 
be determined within half a million miles.— 
The following papers were also announced 
and partly read: ‘‘ Measures of the Com- 
paniou to Sirius,” and ‘ Observations of 
Double Stars made at Chicago in 1879 and 
1880,” by Mr. Burnham.—“‘‘ Sur les récentes 
Observations de M. Schiaparelli sur la 
Planéte Mars,” by Dr. Terby,—* Transits of 
the Red Spot across the Central Meridian of 
Jupiter,” by Prof. C. W. Pritchett,—‘‘ The 
Solar Eclipse, 1882. May 16th,” by Mr. 
Perry, — “On possible Perturbations in 
Cometary Orbits caused by Nucleur Jets,” 
and ‘* Note on Lunar Photographs,” by Mr. 
Burton,—‘‘ Sextant Observations of Comet 
b, 1881, by Capt. Parsons,—‘* Remarks on 
Prof. Newcomb’s Paper on the Instructions 
for observing the Transit of Venus,” by Mr. 
Stone,—* On M. Loewy’s Communication 
referring to an Apparatus for determining 
Flexure Errors,” ‘‘ On the best Method for 
determining the Errors of Division of Circles 
and Scales,” and ** Ephemeris for Physical 


SOCIETY FOR THE PROMOTION OF 
HELLENIC STUDIES. 


JUNE 15.—Annual Meeting.—Prof. C. T. 
Newton in the chair.—The foilowing is the 
substance of the report of the Council. The 
most important event in the history of the 
Society during the past year was its share in 
Mr. Ramsay's Phrygian Expedition. At 
Mr. Ramsay's suggestion the Society sent 
out, by means of a fund raised for the occa- 
sion, an artist, Mr. A. C. Blunt, to accompany 
the expedition. The results of the journey, 
including the discovery of some very re- 
markable rock-tombs in Phrygia, were re- 
corded in Mr. Ramsay’s paper which opened 
the new volume of the Journal of Hellenic 
Studies. With the paper were published 
some of Mr. Blunt’s drawings. Others 
would be given with a subsequent paper. 
On the whole, the Society might fairly be 
congratulated on the result of its first ven- 
ture in the field of exploration, and feel 
encouraged to further efforts in the same 
direction. Tothisend it was most important 
that its numbers should be increased, and 
members were urged to exert themselves to 
secure candidates for election. The Society 
now numbered rather more than five hundred, 
but this, though encouraging, was by no 
mears so great an increase as could be 
wished. With a view to carrying into effect 
one of the principal objects indicated in the 
Society's rules, the Council had sanctioned 
the reproduction by photography of the 
famous Laurentian Codex of Sophocles, pro- 
vided that one hundred subscribers could be 
found at £6 each, the total cost for one 
hundred copies being calculated not to 
exceed £600. _ A circular would be issued to 
members, and the Council hoped that there 
would be no difficulty in making up the sub- 
scription. Another appeal which the Council 
had decided to sanction, though undertaking 
no responsibility, was for a fund of £500 to 
enable Mr. Ramsuy to fulfil the conditions of 
an Extraordinary Fellowship, to which, in 
the interests of archwology, one of the 
colleges at Oxford was prepared to appoint 
him, with a view to his continuing his re- 


that of 1879, visible in America, and that of 
May last, obs_rved in Egypt by Lockyer, 
Schuster, and by Continental observers of 
high standing. The result of this last 
eclipse expedition had been summed up as 
follows :—‘* Different temperature levels 
have been discovered in the solar atmosphere ; 
the constitution of the corona has now the 
possibility of being determined, and it is 
proved to shine with its own light. A sus- 
picion has been aroused once more as to the 
existence of a lunar atmosphere, and the 
position of an important jine bas been dis- 
covered. Hydro-carbons do not exist close 
to the sun, but may in space between us and 
it. In the great workshop of nature much 
was to be done—and all the knowledge must 
lead up to the intelligent recognition of the 
Creator through His works. 

The meeting next year will be held at 
Southport, under the Presidency of Professor 
Cayley. 


searches in Asia Minor. The Council thought 
that this appeal deserved the hearty support 
of members of the Society. The fund would 


be administered by a committee appointed 


by the subscribers. The Council then stated 
that since the last annual meeting arrange- 
ments had been made for the use by members 
of the various books and periodicals which 


, had been acquired by the Society. The rules 


were in the hands of members. In regard 
to the Journal of Hellenic Studies, the 
Council thought that if the standard of the 
first two volumes could be maintained the 
success of this department of the Society's 
work was assured. The balance-sheet 
showed an income which, including last 
year’s balance, amounted to £1,575 16s. 1d., 
as against an expenditure of £522 14s. 5d. 
The present balance was therefore £664 11s., 
8d., over and above the life subscriptions, 
£388 10s., which had been invested in Consols. 


Arrears of subscriptions were due the amount 


Observations of Jupiter,’ by Mr. Marth,— 
‘‘Curves showing the Changes in the 
Diameter of the Moon, from the Greenwich 
Observations, 1750 to 1830,” by Mr. Stone, 
—and ** Elements of Comet Wells, obtained 
Graphically,” by Mr. Penrose. 


SOCIETY OF ANTIQUARIES. 


JUNE 15.—The Earl of Carnarvon, Presi- 
dent, in the chair.—On taking his seat Lord 
Carnarvon called attention to the clauses 
and amendments which had been introduced 
—several of them on his own motion—into 
the Bishop of London's Benefices Bill, which 


it was feared would lead to the further 


destruction of not a few churches of con- 
siderable historical interest and of no small 
architectural beauty. It was to avert this 
distruction that the Society, on the 4th of 
May (see ante), had passed a resolu- 


_ tion calling Lord Carnarvon’s attention to 
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this very objectionable measure ; and a vote 
of thanks was this evening awarded to the 
President for his efforts—and to a large 
extent successful efforts—in rescuing the 
threatened churches from wanton destruc- 
tion.—Mr. C. Baker exhibited a parish bell, 
formerly used by the town crier at Crick- 
howell, Breconshire, bearing the inscription 
**Momento mori” and the date 1638.—Mr. 
H. M. Westropp exhibited a small bronze 
statue of Apollo, of an archaic type.—An 
account was read of some Gallo-Roman ex- 
cavations which had recently been carried 
on, with important results, in Poiton by the 
Pére Camille de la Croix.—Mr. G. Payne, 
jun., communicated some notes on Anglo- 
Saxon objects found near Sittingboufne last 
March, also on the remains of a Roman 
building near Lower Halstow, Kent, and on 
some sepulchral cists discovered in Gorsley 
Wood, near Bridge, Kent, ‘The paper was 
accompanied by an exhibition of pottery, 
glass, and bronze of great interest.—Mr. E. 
Griflith exhibited some deeds relating to the 
Abbey of Burton, on which the Director 
read some illustrative remarks. 

JUNE 29.—Mr. Edwin Freshfield, V.P., in 
the chair.—The Chairman exhibited certain 
register and other parochial books belonging 
to the parish of St. Christopber-le- Stocks, 
which at the present time were in his cus- 
tody. Mr. Freshfield quoted from them 
some curious particulars relating to the 
Great Plague.—Mr. H. B. Wheatley ex- 
hibited, by permission of Miss Nicholas, an 
oval snuff-box of boxwood, with the royal 
arms of England and the initials C.R. carved 
on the lid; beneath the royal arms was a 
coat quarterly, which appeared to belong to 
the family of Wolstenholme.—Dr. C. 8. Per- 
ceval gave an interesting report of the pro- 
gress he had made in the arrangement 
(voluntarily undertaken by him) of the 
Society's collection of seals. A considerable 
portion of this report was devoted to discus- 
sing the proper classification of seals, both 
ecclesiastical and lay, and it appeared that 
Dr. Perceval had found reason to adopt some 
important modifications of the system drawn 
out by the late Mr. W. S. Walford in a well- 
nnown paper inthe Archeological Journal.— 
Mr. J. H. Parker communicated some notes 
on 2 series of curious carvings of bench-ends 
in the church of Trull, Somerset, which pre- 
sented some remarkable specimens of costume 
of the date of Queen Elizabeth.—The Society 
then adjourned till November. 


LINNEAN SOCIETY. 

JUNE 15.—Sir J. Lubbock, in the chair.— 
The following were elected Fellows: Sir J. 
R. Gibson-Maitland, Rev. R. Collie, Rev. H. 
A. Soames, Messrs. C. A. Ferrier, W. D. 
Gooch,T. D. Gibson-Carmichael, M. Murphy, 
H.C. Stephens, H. G. W. Stephens, and J. 
‘furner.—Mr. W. T. Thiselton Dyer exhibited 
specimens of /yuisetum giganteum from 
Brazil, which is said to have aérial stems at- 
taining thirty feet.—Mr. C. B. Clarke drew 
attention to a bundle of Hampshire Orchis 
in support of his view regarding the O. in- 
curnata, L.—Mr. H. N. Ridley showed a 
Curez glauca with two pedicle spikes and 
lower male spike, each arising from « com- 
plex utricle; and he alsoshowed a specimen 
of Lolium perenne exemplifying transition 
from glumes to carpellary leaves —Mr. G. J. 
Fookes exhibited and explained peculiarities 
of malformation in specimens of wallflower 
and Clemaiis lanuginosa var. alba.—Sir J. 
Kirk gave information concerning specimens 
vf fruit, leaves, and the rubber of Landolphia 
Hovida, obtained from the island of Pemba, 
north of Zanzibar; and he showed native 
bells and rubber beaters from East Central 
Africa, pointing out the beaters were the 
only application of the rubber made use of 
by the negroes.—Sir J. D. Hooker read a 
paper on the Dyera, a new genus of rubber- 
producing plants belonging to the natural 
order Apocynes, from the Malayan Archi- 


W. Thistleton Dyer followed 
y &communication ‘‘ On the Caoutchouc- 
yielding Apocynacee of Malaya and 
Tropical Africa.” — Prof. E. Ray Lan- 
kester read ‘‘Notes on some Habits of 
Scorpions.” Of Androctonus funestris he 
related their manner of burrowing in the 
sand, making horizontal tunnels occasionally 
eight inches long. The process of exuvia- 
tion was also witnessed, when the scorpion, 
pushing its large chele into the sand, 
scraped rapidly backwards and forwards 
with the three anterior pairs of walking 
legs. Androctonus is evidently timid; in 
walking this genus raises its body from the 
ground, and the tail and sting are carried 
highly arched over the back. LEuscorpius, 
on the contrary, keeps its body low, and 
drags the tail behind with only a slight 
bent tip. Androctonus feeds chiefly at dusk, 
and then, seizing its prey by the left chel, 
archedly swings its tail overhead and pierces 
its victim with its sting, afterwards grasping 
the body by the short chelicere and sucking 
the putrient substances. The specimens of 
Euscorpius fought with each other, then 
only using the chele and not the sting.— 
Mr. G. Brook read a paper “On a new 
Genus of Collembola (Sinella) allied to 
Degeeria, Nic.” The former differs from 
the latter in having four and not sixteen 
eyes, in the absence of the long abdominal 
hairs, and in the different construction of the 
claws and mucrones.—Mr. R. McLachlan 
gave a communication “On a Marine Cad- 
disfly from New Zealand,” material for 
examination of this curious discovery have 
been received by the author from Prof. 
Hutton, of Canterbury, N.Z., who found 
larve, &c., in rock pools between high ard 
low water mark in Lyttelton Harbour. The 
small pupa case is surrounded and streng- 
thened by fragments of a coralline. Mr. 
McLachlan finds that the caddisfiy in ques- 
tion has been referred to as Philanisus by 
Walker and apparently equivalent to the 
genus Anomalostoma of Brauer, but neither 
of these authorities appears to have known 
anything of the insect’s habits.—Prof. P. 
M. Duncan, in a paper ‘‘On the Genus 
Pleurochinus, L., Agass.,”’ proves it to bea 
subgenus of Temnopleurus, and distinct 
from Temnochinus and the nummulitic 
Temnopleuride of D’Archiac.—Mr. F. M. 
Campbell detailed some interesting observa- 
tions ‘‘On a Probable Case of Partheno- 
genesis in the House Spider,’ virgin repro- 
duction not having hitherto been recorded 
among the Araneidew.—Messrs. W. H. 
Pollock and G. J. Romanes gave an account 
of experiments leading to the belief that 
Actiniso have possibly a rense of smell, but 
of a diffused kind.—The following papers 
were afterwards read: ‘‘On the Fungi of 
Queensland, Austraiia,”’ by the Rev. M. J. 
Berkeley and Mr. C. E. Broome,—‘‘On a 
new Infusorian allied to Pleuronema,” by 
Mr. F. W. Phillips,—“ On Zeredo utriculus, 
Gm., and other Shipworms,” by Mr. S. 
Hanley,—‘‘ On Solomon Island Ferns,” by 
Mr. J. G. Baker,—and “ The Fifteenth Con- 
tribution to the Mollusca of the Challenger 
Expedition,” by the Rev. R. Boog Watson. 


GEOLOGICAL SOCIETY. 


JuNE 21.—Mr. J. W. Hulke, President, in 
the chair.—Mr. R. B. N. Walker was elected 
a Fellow.—The following communications 
were read: * On JVhecospondyius Horneri, a 
new Dinosaur from the Hastings Sand, indi- 
cated by the Sacrum and the Neural Canal 
of the Sacral Region,” and ‘ On the Dorsal 
Region of the Vertebral Column of a new 
Dinosaur, indicating a new Genus, Spheno- 
sphondylus, from the Wealden of Brook, in 
the Isle of Wight, preserved in the Wood- 
wardian Museum of the University of Cam- 
bridge,” by Prof. H. G. Seeley.—‘* On 
Organic Remains from the Upper Permian 
Strata of Kargalinsk in Eastern Russia,” by 
Mr. W. H. Twelvetrees,—‘*‘ On the Rheetics 


of Nottinghamshire,” by Mr. E. Wilson, — 
‘On the Silurian and Cambrian Strata of 
the Baltic Provinces of Russia, as compared 
with those of Scandinavia and the British 
{slands,” by Dr. F. Schmidt, communicated 
by Dr. H. Woodward,—*‘ On Chilostomatous 
Bryozoa from Bairnsdale (Gippsland),” by 
Mr. A. W. Waters,—‘‘On the Silurian 
Species of Glauconome, and a suggested 
Classification of the Paleozoic Polvzoa,” by 
Mr. G. W. Shrubsole and Mr. G. R. Vine,— 
and ‘‘On the Cause of the Depression and 
Re-elevation of the Land during the Glacial 
Period,” by Mr. T. F. Jamieson.—The 
Society adjourned until November. 


ASIATIC SOCIETY. 


Juty 3.—Sir Bartle Frere, President, in 
the chair.—Sir A. Eden, Mr. F. Mathews, 
and Mr. F. V. Dickens were elected Resident 
Members; and Samaldaan Kabi Raj and 
Mr. W. Rockhill Non-Resident Members.— 
Papers were read by Mr. W. Simpson ‘‘ On 
Buddhist Caves in Afghanistan,” and “ On 
the Identification of a Sculptured Tope with 
Sanchi’: also, by Mr. C. Gardner, * On 
Written and Unwritten Chinese Laws.” At 
the close of this paper Sir R. Alcock re- 
marked on its importance and expressed the 
hope that it would be speedily printed ; and 
Mr. G. Bertin, referring to some of the views 
advocated by the writer pointed out how re- 
markable are the affinities between the 
Chinese laws and those of the Akkadians, 
which he has been recently studying on the 
clay tablets of Babylon. This view, he 
added, is not really surprising when we 
remember that Mr. T. de Lacouperie has 
been able to trace to Western Asia (as its 
origin) the first idea of much of Chinese 
culture. 


ARISTOTELIAN SOCIETY. 


Juty 3.—Mr. 8S. H. Hodgson, President, 
in the chair.—The following gentlemen were 
re-elected officers of the Society: Mr. S. H. 
Hodgson, President; Mr. W. R. Dunstan, 
Dr. J. Burns-Gibson, and Rev. W. C. Barlow, 
Vice-Presidents ; and Dr. A. Senier, Honorary 
Secretary.—A discussion then took place on 
‘Subject and Object, and their Dependent 
Ideas—Ego, Self, Soul, and Mind.” 


A LocomoTivE TELEGRAPH.—A system 
for enabling a railway train in motion to 
send and receive telegrams was recently tried 
on the Altanta to Charlotte rial railway in 
America. It is the invention of Captain C. 
W. Williams, of the United States Army, 
and consists of a telegraph wire running 
along the track, but insulated from it, and 
interrupted at intervals of 40 feet. The ends 
at each break are connected to copper rollers 
which normally are in contact, so that the 
electric circit is completed through them. 
One car of the train is fitted up as 4 tele- 
graph office, and two long metal strips or 
rails projecting from below the car rub 
against the metal rollers as the car passes. 
In doing so they depress the rollers, thus 
causing them to break contact with one 
another. The strips are connected together 
through the instruments in the car, and the 
electric current passes from one roller 
through the instruments to the other roller, 
and thence pursues its way along the rest of 
the wire. The circuit through the apparatus 
thus established is never absolutely inter- 
rupted, for as the car moves from oue palr 
of rollers to the next, the strips make con- 
tact with the latter just before contact with 
the former is broken. The instruments, 0 
fact, are constantly moving along the tele- 
graph line as the train itself moves, and 
hence a message can be recorded on them or 
despatched. Telephones can be used as we 
as the ordinary Morse and Sounder instru- 
ments; and the system enables a passenger 
to send or receive an important telegram 
while travelling, or the position and state of 
the train to be communicated to a distant 


station. 
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NEW PLUVIOMETER. 


TuE object of this instrument is to supersede 
the ordinary rain guage, which is trouble- 
some in practice, as well as being incompiete 
in its registrations. Doubtless the total rain- 
fallin a given time may be accurately ob- 
tained, but unless the observations are made 
at very short intervals, it is utterly impos- 
sible to tell at what portion of the time the 
varying amounts fell. 

Self-registering pluviometers have fre- 
quently been designed to obviate this diffi- 
culty, but, so far as we are aware, they have 
not in many cases answered the expectations 
of their designers. The instrument, of which 
we illustrate the outward appearance, is 
internally composed of a cylindrical vase, in 
which is a peculiar float, having attached 
thereto an upright rod terminating in a 
delicate spring pencil or pointer. A drum, 
on which a suitably prepared diagram sheet 
is fixed, turns by means of a clock attach- 
ment, so that as water enters the vase a 
curved line is traced on the sheet, showing 


THE AUGUST METEORS. 


Iz seems to be admitted on all hands that 
there is a great falling off in the number of 
meteors in the Persied group this year. And 
this fact is rendered more certain from the 
exceptionally favourable circumstances under 
which the various observers have been 
placed ; for, with few exceptions, we believe 
there was a clear and cloudless sky, the moon 
being absent. The display was greatest on 
the evenings of August 10-11 and 11-12, 
when the meteors emanating from the radiant 
point in Perseus, capable of being counted 
by a single observer, seem to have averaged 
about 26 or 27 per hour between the hours 
of 10 p.m. and 2 a.m.; whereas some years 
ago the average number under like condition 
has ranged from 40 to 80 per hour. It must 
not be inferred that the falling off is sudden, 
for, although the sky has been] exceedingly 
unfavourable for these observations for two 
or three years past, nevertheless such obser- 
vations as could be obtained seemed to 
clearly indicate a gradually decreasing 


the height to which the water attains at any 
given time. The area of collection can be 
80 proportioned, if required, that an inch of 
rainfall may be represented on the diagram 
by four or more inches of space; by which 
means great accuracy in the fractional parts 
can be obtained. 

It will readily be perceived that the 
pluviometer is intended to be placed inside 
the observatory, and to be connected with 
the collector by means of a pipe. The con- 
stant and automatic rezistration thus ob- 
tainable should make an instrument of this 
kind indispensable to meteorological ob- 
Servers, water works authorities, and others. 
It is the invention of Mr. William Gadd, 
Civil and Consulting Engineer, Manchester, 
and is manufactured by Messrs. W. H. Builey 
and Co., Albion Works, Salford. 


ANALYSES or WATERS FROM THE IsTHMUS 
oF Panama.—M. Aillaud states that the only 
remarkable feature in these waters is the pre- 


number in the meteor shower each year. 
Now, this group of meteors is well known to 
be travelling round the sun, in some orbit as 
yet not clearly defined ; and it is highly im- 
probable that the group is equally distri- 
buted along the whole path of the orbit, or 
that the individual meteors are equal in size. 
On the contrary, it would appear quite 
probable, reasoning from analogy, that the 
component parts of this group, as well as 
others, tend to approach one another, forming 
at one part thereof a kind of aggregation or 
nucleus, thus rendering it possible that at 
some portion of the orbit, its number of 
meteors is exceedingly attenuated, even if it 
is not thére entirely denuded. 

If this view of the case is correct, it follows 
that the numbers will decrease every year 
until the minimum is reached, when there 
will be a corresponding increase to the 
maximum, or to the time when the earth will 
cut the path of the group during the passage 
of the greatest aggregation or nucleus of the 


sence of ruthenium in that of the Rio Grande. system. 


This length of time will depend upon the 
amount of the aggregation, and the extent 
of the elongation of the ellipse of the orbit, 
and as it is very difficult to obtuin an ap- 
ei cag calculation of the path of these 

oulders through space, we would suggest 
careful observation of the maximums and 
minimums, with accurate tabulation thereof, 
which would give the periodic time of revolu- 
tion of the mass, at any rate roughly. If 
some means can then be obtained for deter- 
mining their rate of motion through space, 
we think that, coupled with what is known 
on the subject, such as the fact of the path 
of the orbit crossing our own, and thus 
comipvg within the earth’s distance of the 
sun, it will be possible, at least, to map out 
a few possible orbits for this group, which 
shall approximate pretty nearly to the truth. 


THE GREAT PYRAMID. 


As the subject of the Great Pyramid is 
exercising the minds of a weekly contem- 
porary, just as it has previously been a 
difficulty for a very learned professor and 
the thinking world for ages, it may be in- 
teresting, and probably of some practical 
use, to reproduce Wallace’s analysis of the 
mortar used in the building of this mys- 
terious and ancient structure. As might be 
expected, Gypsum is found to be the main 
ingredient, and we give the composition as 
follows :— 


Hydrated sulphate of lime .. 92°83 
Carbonate of lime.......... 4°63 
Carbonate of magnesia 1°66 
Hygroscopic water ........ 0°07 

100°31 


Whether any learned professor would be 
able to perceive in these numbers a super- 
naturally communicated knowledge, or 
whether our ingenious contemporary can find 
some astronomical analogy therein we know 
not; but we think it just possible that, with 
patience and perseverance, a theory might 
be raised, which at any rate would carry 
with it @ certain amount of plausibility, pro- 
vided there existed that peculiar form of 
faith which pre-supposes a special kind of 
mystery, or deep meaning, in anything 
which is sufficiently old. 


A MINIATURE RatLway.—There is now 
at work an interesting miniature railway— 
about five miles in length—which unites the 
village of Westerstede, in East Frisia, with 
the station of Ocholt, on the Oldenburg and 
Leer line. It is solely due to the enterprise 
of the thinly-scattered population of the dis- 
trict, and carries their cattle and other pro- 
duce to market, bringing them back their 
few requirements. The soil is marshy, so 
that a good deal of drainage work had to be 
done, and it was necessary to carry the line 
above the level of the frequent floods. In 
spite of this, the cost of construction was 
only £2,103 7s. 6d. per mile; and the cost of 
working (including wages, fuel, and every 
expense) amvuunts to the magnificent total of 
£1 7s. 6d. per diem. The buildings consist 
of a shed at each end of the line; the ter- 
minus is the courtyard of the principal inn 
at Westerstede, and the single station— 
half-way along the line—is the house of a 
gentleman, who hospitably entertains the 
passengers while they are waiting for the 
train. The rolling-stock comprises two. 
small four-wheeled tank locomotives, weigh- 
ing (when in working order), 7} tons each; 
three carriages, of the American type, with 
a door at each end; two open goods trucks 
and two covered. A train consists of the 


engine and two vehicles, between which the 
guard sits. ‘There are no turn-tables, se 
that the locomotive is at the hinder end of 
the train in returning. The fuel employed 
is turf, which is abundant in the district. 
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STEAM TRAMWAYS IN LONDON. 


Tar London Street Tramways Bill provides 
for the construction of a tramway along the 
Pentonville Road from the Angel, Islington. 
to King’s Cross. This completing link was 
much wanted between the Great Northern 
and Midland Railways, and the system of 
tramways which branch from the Angel at 
Islington in various directions. Pentonville 
Road having a very steep gradient, it is pro- 
posed to drive the cars by means of stationary 
engines placed at several points on the line, 
on the principle which has been adopted in 
America, using wire ropes passing under the 
permanent way. Now, we distinctly think 
this method an objectionable portion of the 
scheme, as the nuisance which will arise 
from the stationary engines will be intoler- 
able to the whole locality, not to mention 
the extra impediment in the roadway of a 
tram line so arranged. Altogether it is to 
be hoped that the authorities will reconsider 
this part of the plan, so as to respect the 
rights of the inhabitants of this locality ; for, 
although we are desirous to see every 
possible extension of engineering works of a 
publicly useful character, it is desirable that 
such should we done in a more satisfactory 
manner to all concerned. 


INCRUSTATION OF BOILERS. 


PROBABLY there is no evil connected with the 
use of steam power which has had so many 
nostrums propounded for its icradication as 


this troublesome one ofincrustation of boilers; 


and yet it is a subject upon which there 
would appear to be as little real knowledge, 
where that knowledge is most needed, as one 
could very well conceive, taking into account 
the length of time steam bvilers have been 
extensively in operation. The cause of this 
want of information is not far to seek, for 
the boiler doctors, like quacks in the medical 
world, have desired to find some universal 
remedy, capable of curing diseases arising 
from a diversity of causes. 

The importance of the evil is best illus- 
trated by citing a case. It is reported by 
Kolb, that a certain steam boiler at Amiens, 
when clean, evaporated 7°5 lbs. of water per 
pound of fuel, whereas when dirty or incrus- 
tated with scale, it only evaporated 6:4 lbs. ; 
thus showing a loss of about 17 per cent of 
the fuel used. It is well known that rain 
water is unsuitable for use in steam boilers 
on account of its corrosive action pon iron 
plates, but few treatises point out the cause 


of this, which is chiefly due to the amount of. 


free acid found in the rain water of towns. 
In some cases this amounts to nearly 4 grs. 
of free acid to one gallon of rain water. 
Even condensed water, obtained from steam 
coils, engines, or other sources, although 
containing very little mineral matter, may 
be surcharged with organic matter, which is 
doubtless often injurious to boiler plates. 
Generally our users of steam boilers depend 
upon the water supply of canals, wells, 
springs, or the town reservoirs. Where tairly 
pure water, or such as is substantially free 
‘from mineral matter, can be obtained, it is a 
cause for thankfulness; but this is very 
often not the case. It therefore behoves all 
whose boilers sufler from incrustation to 
ascertain, with analytical precision, the 
peculiarities of both the water in use, and 
the scale formed, so as to obtain data for 
reducing the loss from this cause to a 
minimum. 

Boiler incrustations will be generally found 
to consist of sulphate of lime, with smaller 
quantities of other substances; but in some 
cases the scale may be due to carbonate of 
lime. When the latter, however, «xists, it 
is most probably caused by the use of caustic 
soda, as the predominating constituent in 
virgin scales is usually sulphate of lime. 
The mud taken from the bottoms of boilers 
has been found to consist of a mixture of 
the carbonates of lime and magnesia, silica, 
alumina, and iron oxide, with a small quan- 


tity of organic matter, but with very little 
sulphate of lime. 

Although condensed water materially 
alters the character of the scale, it does not 
do away with this disease affecting steam 
boilers ; indeed, it is possible that this kind 
of scale is more injurious than the ordinary 
scale containing sulphate of lime. 

Two analyses of boiler deposit are given 
below, where condensed water was used, 
which show the necessity of great care in 
investigating the character of these waters. 


2831 
1°430 
Organic matter 21°995 
21°713 
Sulphuric acid.............. 6°947 
0°139 
3°836 
Phosphoric acid and alumina... 7°878 
15°752 
Sand and 12°283 
3°00 
6°05 
3°67 
Oxide Of COPper 11°99 
20°25 
2°25 
Sulphuric acid and chlorine........ traces 


These two instances are doubtless very un- 
usual scales, but they show what complicated 
deposits sometimes occur with condensed 
waters. 

The following two analyses of scales are 
given to represent widely varied results, ob- 
tained from the use of town water, in one 
instance, and well water in the other :— 


Calcium 79°56 
Carbonate of 5°05 
Alumina ......... 
5°34 
Water and organic matter.......... 7°75 
Phosphoric acid and alkalies ...... traces 
Sulphate of lime ................se006 37°06 
1°62 
Organic matter and water.......... 8°80 
10°36 
2°58 
Metallic iron and alkalies .......... traces 


Numerous analyses could be given which 
have been published from time to time, 
showing that every different source of water 
produces its own particular kind of scale, and 
consequently will probably require different 
treatment to insure its reduction to a 
minimum. This isso obvious that one would 
have thought that the first act of the owner 
of steam boilers would be to obtain a careful 
analysis of the water he is compelled to use, 
and to take the advice of a scientific chemist 
as to the particular nature of the precau- 
tions to be adopted, always supposing he 
has not the requisite chemical knowledge to 
do this for himself. But do we find this the 
case? On the contrary, the experience of 
the past teaches us that the owners of these 
valuable generators rather take up some 
quack remedy, which may be placed before 
them by some ignorant charlatan who has a 
great capacity for pushing his wares. 

Some boilers, and not a few, have been 
completely ruined by these unwise and un- 
thinking experiments, to the irretrievable loss 
of the proprietors. The sums often paid for 
these nostrums are really enormous. In one 
case, 2 man was selling a mixture of fuller’s 
earth and sal-ammoniac for £30 per ton. 
Another supplied two fluids at a high price 
for this purpose, the one being vitriol, and 
the other a solution of common salt. There 
is very little doubt that the latter mixture 
would fetch off the scale, and do something 


else besides. 
AtTIS 


It has been proposed at various times to. 
adopt the following means for preventing 
the formation of scale :— 


1. Apparatus introduced inside the boiler. 

2. Iron borings, zinc plates, carbon 
blocks, &c. 

3. Electricity. 

4. Fuller's earth, &c. 

5. Fatty matters. 

6. Tannic acid and substances containing 
same. 

7. Starchy matters, sugar, glycerine, &c, 

8. Precipitations in the boiler. 

9. Frequent blowing off. 

. Hydrochloric acid, acetic acid. 

11. Sal-ammoniac. 

12. Barium chloride. 

. Heating the feed-water. 

. Carbonate of soda, caustic soda. 

15. Tribasic phosphate of soda, or 

‘* Tripsa.”’ 
With a host of other remedies. 


The last-named, iv conjunction with fre- 
quent blowing off, may be found useful in 
cases where the scale is largely composed of 
sulphate of lime, as it has the property of 
absorbing the free carbonic acid in the 
water, and where sulphate of lime is present 
forms phosphate of lime and sulphate of soda. 

De Haen and others have proposed to 
purify the water before it is allowed toenter 
the boiler; and doubtless, if this could be 
done at a very low cost, it would be by far 
the best; but, so far as we are aware, the 
various processes for this purpose are so 
costly that boiler proprietors fall back upon 
cleaning away the scale as it accumulates. 

In conclusion, our advice to all concerned 
is to have a complete analysis of the scale 
and water made by a competent professional 
man, and he will, we believe, in the majority 
of instances be able to prescribe such means 
as will reduce the evil to its lowest point. 


Sirkworm CuLtureE iN Huncary.— En- 
couraged by the results of the last three 
years, the Hungarians intend to devote even 
more attention than they have hitherto done. 
to the culture of silkworms, a branch of 
industry which the Californians are taking 
up. From a repert which has just been 
issued, it appears that in 1880 the communes 
where silkworm breeding was regularly 
carried on numbered only 109, and the 
persons engaged in the production of silk 
only 1,059, whereas last year the number of 
communes had increased to 426. and that of 
the producers to nearly 3,000. The produce 
in the first of the two years did not exceed 
20,000 lbs. of cocoons, whereas in 1881 it 
was about 83 000 lbs. The silk produced in 
1881 was sold for 63,000 florins, and thus a 
profit was made which supplied the Govern- 
ment with the means necessary for the 
establishment of a model school for the pur- 
pose of still further promoting silk culture. 
It has also been arranged that a number of 
village schoolmasters shall be instructed at 
the model school in order that when they 


| return to the villages they may be able to 


show the inhabitants how to carry on this 
branch of industry. The Government has, 
moreover, defrayed the cost of nearly 30,000 
mulberry trees, which it is found grow well 
in most parts of Hungary. It has also been 
suggested that mulberry trees should be 
planted along the pubiic roads and open 
spaces which belong to the municipal 
authorities. The rising generation would, 
perhaps, purloin the fruit, but would not 
meddle with the leaves, which are the most 
valuable part. 


Mr. Brooks French, of Fort Wayne, Ind., 
has patented a simple, easy-working, and 
effective stop action, by which there may 2 
obtained a greater number and variety of 
stops with one stop drawer ; also, to regulate 
and control the opening of the mutes by 
simple devices, 
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